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ENDAURAL MODIFIED RADICAL MASTOIDECTOMY.* 


JAMES A. Moore, M.D., 
New York. 


Most of the cases of chronic otorrhea which we see today 
are suitable for some form of the modified radical mastoid 
operation. In my experience, the vast majority of cases 
come to surgery because of involvement of the antral and 
attic areas with cholesteatoma. In some 98 consecutive cases 
of chronic otorrhea treated surgically during the past ten 
years, 47 cases have required the endaural classical radical 
operation, whereas some 51 cases were treated by the endaural 
modified procedure. 


In 1953, Baron'* reported 64 consecutive cases treated 
surgically for chronic otorrhea, in which the classical radical 
mastoidectomy was done on only 17; whereas 47 cases were 
suitable for the modified radical Bondy type. Baron’ also 
cited a series of 62 cases operated upon between 1938 and 
1952 by Shambaugh and Derlacki, in which only 26 cases re- 
quired the radical operation, while the modified radical was 
done on the remaining 36. 


It is the purpose of this paper to review 50 consecutive 
cases treated by the endaural modified radical operation, and 
to report the results of the follow-up on these cases. 


In 1953, before this same society, I reviewed the history of 
the modified or conservative mastoid operation, and reported 


*Read at the meeting of the Eastern Section of the American Laryn- 
gological, Rhinological and Otological Society, Toronto, Canada, Jan. 31, 
1957. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication March 18, 1957. 
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some 18 cases with follow-up studies.2 Time will permit 
only a brief review of some of the historical facts related to 
this operation. 


The modified or conservative radical mastoid operation 
has been associated in the past with such names as Jansen, 
Korner, Barany, Heath, Bondy, Siebenmann, Ballenger, Rich- 
ards and others. Then in 1938, Lempert’ reportec on his 
endaural approach to the temporal bone. The endaural ap- 
proach, with its added advantages, revived interest in the 
surgical treatment of various diseases of the temporal bone. 


Lempert,’ Meltzer,s Shambaugh,’ Woodruff and Henner,’ 
House,’ Maxwell,* Baron,’ Juers’ and others have written 
on the endaural modified radical operation. In view of the 
above and as a result of my own experience, it is surprising 
to me that the usefulness of the various forms of the endaural 
modified radical operation have not been more widely taught 
and the procedure more generally adopted. 


HEATH OPERATION. 


The so-called “conservative mastoid operation” was first 
introduced in this country by Heath’ in his article published 
in The Lancet in 1906. The title of his paper was “The Cure 
of Chronic Suppuration of the Middle Ear Without Removal 
of the Drum or the Ossicles, or the Loss of Hearing, with 
Ten Cases.” Richards"' gave a detailed description and 
modifications of the radical operation as done by Heath, 
Bondy"? and Siebenmann.** 


Heath, in his conservative mastoid operation, used the post- 
auricular incision, but meticulously preserved the membrano- 
cutaneous canal wall for later use in cutting his original 
plastic meatal flap, which was somewhat similar to the Stacke 
plastic flap. Heath either left the lateral attic wall com- 
pletely alone, or at least a part of it was allowed to remain 
for the insertion of the tympanic membrane. The ossicles 
were left intact. Heath used his conservative operation only 
in cases showing no evidence of cholesteatoma and where 
tympanic conditions indicated the possibility of repair. If 
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cholesteatoma was present, Heath elected to do the classical 
radical operation. 


Some observers felt that Heath did his conservative opera- 
tion in certain cases where the simple mastoidectomy might 
has sufficed and, therefore, they tended to discredit the pro- 
cedure; nevertheless, Heath demonstrated one very import- 
ant fact: That inflammatory changes in the middle ear were 
reversible, providing the patency of the Eustachian tube was 
respected and the tympanic cavity protected by exteriorizing 
the involved mastoid antrum by way of the external auditory 
canal. 


In 1907, before the Chicago Medical Society, Ballenger™ 
reported ten cases operated on by the Heath method with 
good results. He claimed (a) improved hearing; (b) fre- 
quent closure of perforations of the tympanic membrane with- 
in three to four weeks; (c) subsiding of the morbid process 
in the tympanic cavity, and (d) drainage of the antrum and 
mastoid cells into the auditory meatus, thus relieving the 
Eustachian tube of excess secretions. All cases showed im- 
provement in hearing with curative results as good as with 
the radical operation. At this meeting, during the discussion, 
Dr. Beck” also reported several cases done with equally 
good results. 


Today one sees few cases of chronic otorrhea where the 
disease, usually cholesteatoma, is limited to the mastoid 
antrum, and the hearing is quite good; however, such a case 
is suitable for the Heath procedure, and the operation should 
not be forgotten. Two such cases are reported in this series. 


BONDY OPERATION. 


The operation of Bondy, as reported by Richards, went 
further and included complete removal of the lateral attic 
wall. The ossicles were neither extracted nor disturbed in 
their relationship. The purpose of the operation was the pro- 
tection of, and the conservation of the drum membrane and 
the ossicles. The bridge was thinned as far as possible with- 
out injury to the ossicles or tympanic membrane. If suppura- 
tion continued, due to involvement of the head of the malleus 
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or the body of the incus, these structures were removed later 
under local anesthesia. 


Bondy felt that his procedure was indicated where the 
hearing for conversation was two meters or better, providing 
that it was possible that the ossicular chain was intact, and 
the middle ear cavity itself was not diseased, or but slightly. 
He felt that the operation was especially indicated where the 
perforation was limited to Shrapnell’s membrane, the drum 
membrane intact and the hearing good, providing there was 
no material improvement after a conservative treatment of 
four weeks. Bondy included cases with cholesteatoma and 
felt this was not a contraindication, as the cholesteatoma 
was entirely removed. 


SIEBENMANN OPERATION. 


According to Richards, the Siebenmann operation differed 
from the classical radical operation, in that Siebenmann lim- 
ited the scope of his operation to the removal of only so much 
of the bone of the mastoid region and attic area as was neces- 
sary to make all parts accessible through the external canal. 
The lateral attic wall, if touched, was only partly removed. 
The drum, malleus and incus were removed. The Eustachian 
tube was allowed to remain patent. An essential part of his 
operation was the “Y” type of incision for the meatal flap, 
which is known as the Siebenmann flap. 


INDICATIONS. 


In considering the modified radical operation, attention 
should be given to the following: 


a. Condition of the pars tensa and the lower tympanic 
cavity. 


b. Possibility of effecting a healthy-functioning lower tym- 
panic cavity continuous with a patent Eustachian tube. 


c. Degree of hearing loss in the affected ear. 


d. Degree of hearing loss in the opposite ear. 


e. Location of perforation or fistula. 
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f. Location and extent of bone destruction as shown by 
X-ray. 


Attention to the above factors will contribute to the over-all 
objective of (a) elimination of pathology as well as infection, 
and (b) the preservation or restoration of hearing. 


The above is not inconsistent with the primary objective, 
which is the patient’s safety. The surgery must be adequate 
so as to insure this primary objective. 


In considering the condition of the pars tensa and the 
lower tympanic cavity, it is not always essential that the 
pars tensa be intact (see Cases 38 and 45). 


In order to eradicate disease completely and at the same 
time conserve hearing, one must find or create a healthy- 
functioning lower tympanic cavity, which is completely sealed 
off from the exteriorized cavity and is continuous with a 
patent healthy Eustachian tube; however, the best results 
are usually obtained when the pre-operative hearing is excel- 
lent, the pars tensa is intact and the lower tympanic cavity 
sealed off and healthy. 


Good pre-operative hearing suggests an intact ossicular 
chain, or at least a mobile stapes with useful function in the 
lower tympanic cavity. If good hearing exists pre-operatively, 
then, with adequate surgery and reasonable post-operative 
care, the hearing should be retained. 


The degree of hearing loss in the opposite ear is of ob- 
vious importance. If the hearing in the ear to be operated 
upon is poor, but still the better ear, we are apt to be more 
liberal in our requirements. Seven patients in this series 
had loss of useful hearing in the opposite ear. 


The location of bone involvement and the location of the 
perforation are important. If the disease is confined to the 
mastoid antrum, one has an ideal condition to treat. If there 
is a posterior Shrapnell’s perforation, and the disease is con- 
fined to the posterior compartment of the attic and mastoid 
antrum, one still has a good situation. 


The anterior attic perforations with involvement of the 
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anterior compartment usually require more attention and 
precautions. 


In practice, the commonest type of case suitable for the 
modified radical operation is one with cholesteatoma forma- 
tion involving the mastoid antrum and usually the posterior 
attic compartment or the entire attic area. Occasionally, the 
disease is confined to the mastoid antrum and shows only a 
fistula through the inner posterior superior bony canal wall, 
or perhaps a very posterior Shrapnell’s perforation (see Cases 
4 and 6). 


TECHNIQUE. 


All cases were done by the endaural approach, using es- 
sentially the incision described by Lempert.*? The tympano- 
meatal structures and the membranous canal wall were kept 
intact until the full extent of the pathology and the condition 
of the attic and middle ear structure could be determined. 
After a thorough evaluation of the findings, either the clas- 
sical radical or the modified radical was done, depending 
upon the circumstances. If the modified radical was to be 
done, then, depending upon the findings, various modifications 
of the Lempert tympanomeatal flap were used; or, if the 
middle ear was completely sealed off, as it frequently was, 
the Shambaugh-type plastic canal flap was used. 


Baron’ in 1954, in his article in THE LARYNGOSCOPE, gave 
several illustrations of his various modifications of the canal 
flap and of the tympanomeatal flap. These are quite useful; 
the important point is that the procedure must be suited to 
the individual pathology at hand. 


Except for the occasional case suitable for the Heath modi- 
fication, the entire lateral attic wall should be completely 
removed, and the facial ridge should be well taken down. In 
most cases essentially the Bondy procedure was used; how- 
ever, the procedures were not confined to the Bondy tech- 
nique. Usually, one or more small full-thickness free skin 
grafts were used at key points to line the cavity. 


In cases with good hearing and an intact ossicular chain, 
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the ossicles were left where this was possible. In several 
cases (see Cases 1, 26, 31, 43 and 46), the incus was absent 
or removed because of disease, but the head of the malleus 
was left intact. In 21 cases, the incus and the head of the 
malleus were either diseased or surgically removed. 


CHOLESTEATOMA MATRIX. 


Forty-two of the 50 cases in this series showed cholesteatoma 
at the time of operation. For the most part, the cholesteatoma 
was entirely removed, except for that portion of the matrix 
which sealed off the tympanic cavity, and in some instances 
actually covered an intact incus and head of the malleus. 
In the cases with cholesteatoma, care was taken to have a 
well-formed cavity and to exteriorize completely any matrix 
which was left behind. In the cases with cholesteatoma 
matrix sealing over the tympanic cavity, observation revealed 
a thinning out of this matrix, until in time, it could not be 
distinguished from the adjoining epithelial lining or pars 
tensa. On the whole, these cavities heal more quickly and 
give little, if any more trouble, with post-operative care than 
the grafted cavities where every vestige of cholesteatoma has 
been removed. 


One essential point in technique, I believe, is that the tym- 
panic cavity must be closed. If cholesteatoma dips down into 
the tympanic cavity, it is better to remove the cholesteatoma 
completely, even at the expense of removal of the incus and 
the head of the malleus. Then the lower tympanic cavity is 
sealed by some tympanoplastic procedure, at the same time 
effecting contact between the head of the stapes and the pars 
tensa. This same principle applies to disease of the incus 
and head of the malleus. If they are diseased and are not re- 
moved, crusting or suppuration will probably continue, with 
eventual further impairment of hearing. 


Success in this procedure is, to a great extent, dependent 
upon working with meticulous care and with vision, aided 
by magnification and good illumination. 
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PRESENTATION OF CASES. 

In determining the hearing loss in the following cases, the 
average decibal loss for the three speech frequencies (512, 
1024 and 2048) has been figured, as recommended by Car- 
hart’® and others. 


For purposes of discussion, the 50 cases presented will be 





Fig. 1 X-rays of mastoids (Law's position) Left—showing gross 
destruction (Case 4) Right—showing sclerosis with moderate destruction 
(Case 6). 


divided into four groups, determined by the scope of surgery 
done: 


a. The first group consisted of cases suitable for the Heath 
procedure (three cases). 


b. In the second group were cases where the incus and head 
of the malleus were left intact (21 cases). 


c. In the third group, the incus was removed, but the head 
of the malleus was left intact (five cases). 
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d. In the fourth group, the incus and head of the malleus 
were either absent or removed because of disease (21 cases). 
GROUP 1. 


Three cases, treated by the Heath procedure, resulted in the 
preservation or improvement of hearing, and in dry ears. 





» 


Fig. 2. X-rays of mastoids (fronto-occipital view) Left—marked peri- 
antral destruction (cholesteatoma) (Case 4) Right—moderate periantral 
destruction (cholesteatoma) (Case 6) 


Case 4. Male, age 22, when first seen on Nov. 12, 1948, gave a history 
of left aural discharge for 12 years. A left simple mastoidectomy had 
failed to clear the ear. The patient complained of severe left temporal 
pain. Examination showed a large polyp filling the left external audi- 
tory canal and bathed in purulent exudate. Culture showed hemolytic 
staphylococcus aureus. X-rays showed marked destruction about the 
antrum and loss of tegmen antri (see Figs. 1 and 2). 


Operation revealed a large cholesteatoma, involving the mastoid antrum 
and most of the mastoid cavity. Temporal dura was widely exposed by 
disease. There was a fistula of the posterior superior bony canal wall, 
through which the polyp emerged. The ossicles were intact and covered 
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by a cholesteatoma matrix. The pars tensa was intact. The Heath 
procedure was done. The aditus ad antrum was sealed. Hearing pro- 
gressively improved from an average pre-operative level of 55 db. for 
the speech frequencies, to an average 12 db. for the speech frequencies 
post-operatively. The ear was dry in nine weeks; eight-year follow-up 
(see Fig. 3). 


Case 6. Male, age 22, when first seen in November, 1948, gave a history 
of a discharging right ear for four to five years, and X-rays showed 


Case #4 - P.D. 
Audiograms - Left Ear 
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FREQUENCY 2894 5792 11584 


11/11/48 - Pre-Operative: 53 db SF loss — 
12/22/55 - 7 yr. Post-Op: 1l db SF loss --- 
Date of Operation: 11/12/48 (Heath) 


Fig. 3. Complete pre- and post-operative audiograms, Case 4. Group 1— 
ossicles intact. 





destruction in the mastoid antrum area. Examination revealed a small 
posterior attic perforation and evidence of cholosteatoma. On Feb. 1, 
1949, a Heath-type procedure was done, with removai of only the posterior 
aspect of the lateral attic wall; the bridge and ossicles were left intact. 
The pars tensa was intact, and the middle ear, including the anterior 
attic compartment, was sealed off by a cholesteatoma matrix. The ear 
was dry and epithelized completely in two months. Pre-operative hear- 
ing, an average 5 db. loss for the speech frequencies, was essentially 
unchanged with an average 3 db. loss eight years post-operatively (see 
Figs. 4 and 5). 

















MOORE: MODIFIED RADICAL MASTOIDECTOMY. 531 


Case 28. The third case in this group is interesting in that the Heath 
procedure was used to effect decompression of the facial nerve from the 
middle ear to the stylomastoid foramen. The anterior lateral attic wall 
and bridge were allowed to remain, and the aditis ad antrum was sealed 
off by means of a small full-thickness free graft of conchal skin. The 
function of the middle ear remained unchanged. Pre-operative hearing 
loss was an average 10 db. for the speech frequencies. On Dec. 28, 1956, 
approximately three years after operation, the hearing was essentially 
unchanged. 


GROUP 2. 


Group No. 2 is comprised of 21 cases in which conditions 
seemed to warrant retention of the incus and the head of the 





Fig. 4. X-rays of mastoids (Law's position) Left—showing operative 
defect and surrounding healthy hone eight years after surgery (Case 4) 
Right—showing operative defect and surrounding healthy bone, eight 
years after surgery. 


malleus. (Cases 3, 5, 7, 8, 9, 11, 16, 17, 18, 19, 22, 32, 33, 34, 
36, 37, 39, 41, 42, 44 and 48). Fifteen of the 21 cases showed 
cholesteatoma at operation. All but six showed an intact 
pars tensa, and the middle ear sealed off by cholesteatoma 
matrix. Four patients in this group showed loss of useful 
hearing in the opposite ear. Satisfactory post-operative 
cavities were obtained in all but three cases. Two of these 
eventually obtained dry ears. One case, No. 34, required 
revision to obtain a dry ear. 


Eleven of the 21 cases showed useful pre-operative hearing, 
with an average 21.1 db. loss for the speech frequencies. In 
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Fig. 5 X-rays of mastoids (fronto-occipital view) Left (Case 4). 
Right (Case 6) Showing operative defect and surrounding healthy bone 
eight years after surgery. 


nine of the 11 patients with useful pre-operative hearing, the 
hearing level was either improved, or useful hearing main- 
tained post-operatively, with an average 18.8 db. loss at the 
last audiogram. These nine patients were followed for from 
six months to over four years, with an average follow-up of 
about two years. 


An additional four patients obtained useful hearing post- 
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operatively, where the average db. loss pre-operatively was 
greater than the 30 db. level. In these four cases the average 
db. loss pre-operatively was 36 db., and the average db. loss 
post-operatively was 23 db. (see Fig. 6). 


The remaining six patients in Group 2 (Cases 9, 16, 17, 18, 
19 and 39), showed on the average a 45 db. loss pre-operative- 


Case #22 = N.C. 
Audiograms - Right Ear 
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FREQUENCY 2896 $792 11584 


10/26/53 - Pre-Operative: 22 db SF loss —— 


12/28/56 - 3 yr. Post-Op: db SF L ais 
Date of Operation: 11 53° “as 


(Bondy - ossicles intact) 








Fig. 6. Composite pre- and post-operative audiograms—Case 22, Group 2 


ly and on the average a 44 db. loss post-operatively. The 
average follow-up on these patients was four years. 


Case 8. Male, age 53, when first seen in March, 1949, complained of 
intermittent discharge from each ear for the past 10 years. The patient 
had noted bilateral hearing impairment, more noticeable in the past 
several months, and more marked in his left ear. Examination showed 
bilateral posterior superior quadrant perforations and middle ear in- 
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volvement in each ear. There was more middle ear involvement 
in the left ear. There was an average 25 db. loss of hearing in the 
right ear and an average 38 db. loss in the left ear. X-rays showed 
bilateral sclerotic mastoids, with destruction in the area of the mastoid 
antrum on the right. A Bondy-type modified radical mastoidectomy 
was done on the right ear on March 8, 1949. The lateral attic wall 
was removed, but the incus and head of the malleus were left, with a 
narrow bridge. The covering matrix sealing off the middle ear was left. 
Post-operatively, the ear was dry, and the perforation closed in two 
months. Audiogram, done on Jan. 7, 1957, (patient is now age 61, almost 
eight years post-operatively) and showed an average 32 db. loss in the 
operated ear and a 52 db. average loss in the unoperated left ear. The 
patient was not wearing a hearing aid and didn’t feel that he needed one. 


Case 11. Female, age 37, complained of intermittent drainage from the 
left ear for 30 years, and intermittent pain and headache of the left 
temporal and mastoid area for the past ten years. The pain and head- 
ache had been more severe for the past several months. Examination 
showed a small posterior marginal attic perforation, and evidence of cho- 
lesteatoma. X-rays showed gross destruction in the mastoid antrum 
and attic areas. Audiogram showed a 25 db. average loss in the left 
ear and normal hearing in the right ear. At operation on Sept. 22, 1950, 
a large cholesteatoma was found, involving the antral and attic areas, 
with a large dural exposure in the mastoid tegmen area. The pars tensa 
was involved in its posterior superior quadrant, and the middle ear was 
incompletely sealed off. The Bondy-type procedure was done, with re- 
moval of the remaining lateral attic wall and bridge. The ossicles and 
cholesteatoma matrix over the ossicles and the middle ear were left: 
otherwise, the cholesteatoma was completely removed. The Shambaugh- 
type canal flap was used and a small full-thickness free skin graft in- 
serted. Post-operatively, the cavity was epithelized in three months- 
however, crusting was a slight problem in the attic area for several 
months. Eventually the middle ear was sealed, and crusting ceased 
after about six months. Audiogram on Sept. 14, 1956, showed an average 
42 db. loss. Failure to close off the lower middle ear at operation un- 
doubtedly contributed to the delayed healing process, and the 17 db 
average loss during six-year follow-up. 


In Group 2, the complications found at operation included: 
a. Large pathological dural exposure (Case 11). 


b. Post-auricular fistula present for 35 years following a 
simple mastoidectomy (Case 17). 


c. Fistula in the horizontal semicircular canal (Case 18). 


GROUP 3. 


All five patients in this group (Cases 1, 26, 31, 43 and 46) 
showed cholesteatoma, and in the five cases the incus was 
either destroyed by disease or removed at operation because of 
involvement. The head of the malleus was allowed to remain. 


Case 1 warrants reporting separately, as it stresses two 
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errors in the surgical management, with resulting failure 
to obtain the desired objectives. 


Case 1. Male patient, was first seen on April 25, 1947, complaining 
of constant discharge from his right ear of 17 years’ duration. X-rays 
showed a sclerotic right mastoid, with considerable destruction of bone 
in the area of the mastoid antrum suggestive of cholesteatoma. Local 
examination showed a smal] posterior attic perforation, as well as a 
posterior superior quadrant perforation. At operation the incus showed 


Case #31 - M.S. 
Audiograms - Right Ear 
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3/3/54 - Pre-Operative: 33 db SF loss — 
12/28/56 -23 yr.Post-Op: 25 db SF loss --- 
Date of Operation: 4/6/54 
(Bondy - Incus only absent) 


Fig. 7. Composite pre- and post-operative audiograms—Case 31, Group 3. 


considerable necrosis, and the head of the malleus showed granulations. 
The lateral wall of the attic and the incus were removed. The head of 
the malleus was allowed to remain and the attic area left open. The 
middle ear was not sealed off. The pre-operative audiogram (April 25, 
1947) showed an average 33 db. loss. The post-operative audiogram 
(Jan. 28, 1948) showed an improvement in hearing to an average 20 db. 
loss: however, the cavity required three months to epithelize, and attic 
crusting continued. 
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Audiogram five-and-a-half years post-operatively (Dec. 8, 1952) showed 
that the hearing had dropped to an average 43 db. loss. Obviously this 
patient had a mobile stapes, and had the diseased head of the malleus 
been removed and the middle ear sealed off, in all probability the patient 
would have retained his useful hearing, obtained a dry ear, and had a 
cavity requiring minimal post-operative care. 

Cases 26, 31, 43 and 46 all showed an intact pars tensa 
and the lower middle ear sealed off by cholesteatoma matrix. 
Cases 31, 43 and 46 showed useful hearing post-operatively, 
with an average 25 db., 30 db. and 15 db. loss, respectively 
(see Fig. 7). Case 26 showed hearing improved from a pre- 
operative average 52 db. loss to a post-operative 38 db. loss 
three years later. The above four cases presented no post- 
operative problems, except for Case 26. This patient has 
had recurring catarrhal otitis media, secondary to chronic 
nasopharyngitis and salpingitis. He has no useful hearing in 
his opposite ear, which required a radical mastoidectomy in 
1948. (Average follow-up of this group was three-and-a-half 
years). 


GROUP 4. 


Group 4 comprises 21 cases in which the incus and the 
head of the malleus were either destroyed by disease or else 
were removed at operation because of involvment of one or 
both (Cases 2, 10, 12, 13, 14, 15, 20, 21, 23, 24, 25, 27, 29, 30, 
35, 38, 40, 45, 47, 49 and 50). 


Cholesteatoma was found at operation in all cases. There 
was a history of aural discharge of from four to 30 years’ 
duration. The pars tensa frequently showed scarring, but 
was intact in all but four cases (Cases 20, 24, 38 and 49). 
The incus and the head of the malleus were either partly or 
completely destroyed by disease in 18 of the 21 cases. In the 
remaining three cases, it was necessary to remove the incus 
and the head of the malleus to eliminate granulations and 
infection. Dry ears were obtained in all cases. The ears 
were dry and the cavities epithelized in an average of ten 
weeks. The middle ear was sealed off by cholesteatoma mat- 
rix in all but four cases (Cases 10, 30, 47 and 49). 


Five patients in Group 4 showed hearing at or above the 
average 30 db. level in the operated ear, with a combined 
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average loss of 21.3 dbs. pre-operatively (Cases 10, 21, 38, 
40 and 45). In four of these, the useful hearing was main- 
tained post-operatively, with a combined average loss of 19 
dbs. (see Fig. 8). The follow-up on these cases was from one 
to three-and-a-half years. 


Case wal ” M.V. 
Audiograms - Right Ear 
oe os 





LOSS IN DECIBELS 











FREQUENCY 2896 $792 11584 





12 )ee/ - Pre-Operative: 25 db SF loss — 
26/56 = 


3% yr.Post-Op: 22 db SF loss --- 
Date of Operation: 5 


53 
(Bondy - ossicles destroyed by disease) 


Fig. 8. Composite pre- and post-operative audiograms—Case 21, Group 4 


In two of these cases (38 and 45) the capitulum of the 
stapes was observed to be in contact with the pars tensa. 
This columellar effect, in association with a mobile stapes, 
undoubtedly accounted for the unusually good hearing in 
these two cases, as is noted in the pre-operative and post- 
operative audiograms (see Figs. 9 and 10). 
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In the remaining case (No. 10) there was a drop in hearing 
from an average 22 db. loss to an average 40 db. loss after 
four-and-a-half years. In this case, there was a large an- 
terior attic perforation involving the anterior superior quad- 
rant of the pars tensa. Although a dry ear was obtained 


Case #38 = M.D. 
Audiograms - Right Ear 
& ee 





Normal 


LOSS IN DECIBELS 











FREQUENCY 28% 5792 11584 


11/22/54 - Pre-Operative: 13 db SF loss — 
9/15/56: - 15 yr. Post-Op: 17 db SF loss --- 
Date of Operation: 2/3/55 


Fig. 9. Composite pre- and post-operative audiograms—Case 38, Group 
4. Pars tensa in contact with capitulum, 





and the hearing improved to an average 27 db. loss six 
month post-operatively (Nov. 6, 1950), this perforation 
remained open during the six-and-a-half years follow-up, and 
undoubtedly accounted for the progressive drop in hearing. 
Had the middle ear been sealed off at operation by a plastic 
canal flap or graft, there is a good possibility that useful hear- 
ing level would have been maintained. 
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Two additional cases (20 and 24) with an average 35 db., 
and an average 33 db. loss, respectively, prior to operation, 
showed useful hearing levels post-operatively. Four years 
post-operatively, Case 20 showed an average 17 db. improve- 
ment with a residual average of only 18 db. loss. Case 24 


Case #45 - E.H. 
Audiograms - Left Ear 


& & 





LOSS IN DECIBELS 











FREQUENCY 28% $792 11584 





3/1/56 - Pre-Operative: 17 db SF loss — 
1/8/57 - 9 mo. Post-Op: 10 db SF loss --- 
Date of Operation: 4/12/56 


Fig. 10. Composite pre- and post-operative audiograms—Case 45, Group 
4 Pars tensa in contact with capitulum. 


showed a slight improvement to a residual average of 30 db. 
loss in a three-year follow-up. 


The remaining 14 cases in Group 4 showed more severe 
hearing loss and could have been considered as suitable for 
the radical operation (Cases 2, 12, 13, 14, 15, 23, 25, 27, 29, 
30, 35, 47, 49 and 50). These 14 patients showed the average 
of a 46.5 db. loss prior to operation. Following operation, 
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on the average there was a 51.9 db. loss, a net loss of about 
5 dbs. 


Case 2 showed improvement to the useful hearing level. 
The pre-operative hearing showed a 45 db. average loss. The 
five-year follow-up audiogram showed a residual of only 23 
db. average loss (see Fig. 11). 


Case 42 - C.M. 
Audiograms - Left Ear 
oe * 


128 12 





Normal 


L055 IN DECIBELS 


Vy 
VL, Aree 
A, Beyond Masinum 


/ Limits of Audiometer 
thhhss 











FREQUENCY 2896 $792 11584 


9/15/47 - Pre-Operative: 45 db SF loss 
12/8/52 - 5 yre Post-Op: 23 db SF loss 
Date of Operation: 10/23/47 
(Bondy - ossicles absent) 





Fig. 11. Composite pre- and post-operative audiograms—Case 2, Group 4. 


In Group 4, complications noted at operation included the 
following: 


a. 2 cases with fistula in the horizontal semicircular canal. 


b. 2 cases with dural exposure, secondary to disease. 
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c. 1 case with facial nerve exposed by disease. 


SUMMARY. 


Fifty cases of modified radical mastoidectomy, operated 
by the endaural technique, are presented. In 43 of these, 
cholesteatoma was noted at operation. In all but one case, 
there was a long history of otorrhea. The average duration 
of aural drainage was 15 years. 


In Group 1, the two cases with extensive disease (cholestea- 
toma) operated by the Heath modification, show clean dry 
cavities after eight years, and with an average 12 db. residual 
hearing loss in one ear, and a residual average of 3 db. loss 
in the other ear. 


In Group 2, 21 cases were treated by the Bondy modifica- 
tion, leaving the incus and the head of the malleus in situ. 
Dry ears were obtained in 19 of the 21 cases. One case, No. 
34, required revision after six months to obtain a dry ear. 
Useful hearing was maintained at, or improved to, or above 
the average 30 db. level in 13 of the 21 cases, or about 66 per 
cent. 


In Group 3, five cases were treated by the Bondy modifi- 
cation, in which the incus was either destroyed by disease 
or removed at operation, but the head of the malleus was 
allowed to remain. Three of the five cases obtained dry ears 
and useful hearing. One case, No. 26, obtained improved 
hearing, but not to the average 30 db. level. The remaining 
case, No. 1, never obtained a dry ear, and obtained only tem- 
porary hearing improvement because of faulty technique. 


In Group 4, 21 cases were treated by the Bondy modifica- 
tion, where the incus and head of the malleus were eithe 
missing or removed at operation. Dry ears were obtained 
in 20 of the 21 cases. Useful hearing levels were obtained 
in six of the 21 cases (29 per cent). In one case, No. 10, 
failure to maintain useful hearing was the result of failure 
to seal off the lower tympanic cavity. 


There were no complications in the post-operative follow-up 
which could be attributed to the utilization of the cholestea- 
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toma matrix where it was found to be sealing off the middle 
ear. 


CONCLUSIONS. 


The presence of cholesteatoma is not, in itself, a contra- 
indication for the modified radical operation. 


The choice as to radical or modified radical operation 
should be made only at the operating table, after careful 
inspection and study of the antral, attic and tympanic areas. 
This inspection should be made with the eye aided by magni- 
fication and good illumination, as well as under good surgical 
exposure. 


By proper judgment and good technique, one can obtain 
dry safe ears as well as good useful hearing in many selected 
cases. 


Our objectives should include not only the safety of the 
patient, but also the conservation of hearing wherever this is 
possible. 
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INSTITUTO MEXICANO DE LA AUDICION 
Y EL LENGUAJE. 


The Mexican Institute of Hearing and Speech will offer an 
inter-American training course in Spanish for teachers of the 
deaf February 1 to December 31, 1958. Registration for the 
1958 course closes October 31, 1957. This course will be held 
annually and will be under the auspices of Dr. S. Richard 
Silverman of Central Institute for the Deaf, St. Louis, Mo. 

For further information write Professor Dr. Pedro Ber- 
ruecos Tellez, 141-a Progress Street, Mexico 18, D.F. 








TRANSANTRAL ORBITAL DECOMPRESSION FOR 
MALIGNANT EXOPHTHALMOS.*+ 
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St. Louis, Mo. 


Malignant or thyrotopic exophthalmos may occasionally 
progress to such an extreme degrée that vision becomes ser- 
iously impaired. Under such circumstances some emergency 
operation is usually performed. Such measures, however, 
should be immediately effective in reversing the progressive 
nature of the disease. 


During the past several decades many otolaryngological 
methods'-*® have been proposed, but they have never been 
popular. There have been only single case reports and no 
long term follow-up studies. In this paper the authors will 
describe the operative technique used in seven patients in 
whom observations have been made up to ten years following 
surgery. 


REVIEW OF THE LITERATURE. 


All of the reported effective decompression procedures on 


the eye have been directed at either the roof, the medial or 


lateral wall or the floor of the orbit. Earlier, other approach- 
es on the eye such as tarsorrhaphy,'* canthotomy or removal 
of the orbital fat have offered little relief..7"*"* Similarly, 
removal of the greater cervical sympathetics has had no effect 
on the progress of the exophthalmos.”°-** 


Removal of Roof or Orbit: Naffziger**-** has written ex- 
tensively on the subject, over the past 25 years, and his method 


*Presented at the meeting of the Middle Section, American Laryngo- 
logical, Rhinological and Otological Society, Inc., Cleveland, Ohio, Jan. 9, 
1957. 

+Department of Otolaryngology, Washington University School of Medi- 
cine, St. Louis, Mo. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 

2, 1957. 
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is the most popular procedure used at the present time. In 
his technique (see Fig. 1) the head is shaved and a coronal 
or Souttar scalp incision is made. A frontal bone flap is 
turned with a hinge on the temporal fossa. The orbital plate 
is removed as widely as possible, limited by the frontal sinus- 
es anteriorly and by the ethmoids medially. The postero- 
lateral wall of the orbit is removed up to the orbital rim 
after retraction of the temporal muscle. The pterion and 


Noffzigers method 


ly) 
ly 


/ J 
“4 


Kronlein or 
Lat. Orbitomy 


Hirsch's method 


Fig. 1. (Revised from Hirsch). Surgical approaches to the orbit in 
malignant exophthalmos. 


sphenoidal ridge are removed. In his experience, it has been 
unnecessary to unroof the optic foramen and incise the an- 
nulus of Zinn. The periorbita is opened wide. 


Complications occurred in four of 31 reported cases. Rhin- 
orrhea occurred in three patients and pneumococcal meningitis 
in one. In some instances it was noted that cerebral pulsa- 
tions were transmitted to the eye. Poppen,** using Naff- 
ziger’s method, operated upon 28 patients with good results 
in all except two. 
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Removal of the Lateral Wail: The Kronlein operation, or 
the lateral orbitomy approach**"* (see Fig. 1) was the first 
method used over 60 years ago; today it has very few follow- 
ers. Swift,s McCravey and Mather,’ Thomas and Woods," 
and Anderson" have all reported on one case or more with 
some good and partially satisfactory results. 


Removal of the Medial Orbital Wall: In this method, first 
described by Sewall'™ (see Fig. 1), the ethmoid plate is re- 
moved through an external route. Kistner,’* Schall and 
Reagen"' performed two operations, and Boyden" reported 
a satisfactory result in another instance. 


Removal of the Orbital Floor: Hirsch' in 1929, (see Fig. 
1) decompressed the orbit by removing the orbital floor 
through the canine fossa approach in one patient and sub- 
sequently wrote a resume on the same subject in 1950; 
however, no additional cases were reported. Meesmann* re- 
moved the entire floor of the orbit in another patient. 


SURGICAL INDICATIONS. 


The history and findings in every case follow a classical 
pattern. Thyroidectomy is performed on a patient with 
exophthalmic goiter who presents the usual elevated basal 
metabolic rate and cardiovascular and nervous system mani- 
festations. Clinical improvement follows except that ex- 
ophthalmos does not disappear. In a variable period, some- 
times in three or four months, it becomes evident that the 
proptosis is increasing. The decision for surgery in nearly 
all of these patients, however, remains to a great extent with 
the ophthalmologist. 


There is increased fullness of the lids; then lacrimation 
and epiphora appear. The scleral conjunctiva appears watery 
and is followed by edema near the inner canthus followed 
by protrusion of the inferior palpebral mucosa. Diplopia 
and lack of parallelism of the eyes are followed by increasing 
limitation of the movements of the globe, and ultimately 
only downward movements are retained. The lids are unable 
to cover the globe, and the cornea becomes exposed. Epi- 
sodes of corneal ulceration occur, and there is always danger 
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of panophthalmitis and perforation of the globe. With in- 
creasing proptosis, there is edema of the upper and lower 
lids, varying degrees of retinal hemorrhage, papillitis and 
rapid loss of vision. Under such circumstances immediate 
operative intervention becomes mandatory. 


OBJECTIVES OF THE OPERATION. 


1. To restore the vision that has been threatened, the use of 
the extraoccular muscles and the ability to close both eyelids. 


2. To relieve increased orbital tension by allowing peri- 
orbital tissue to herniate into an actual space. 


8. To attain a satisfactory cosmetic result. 


4. Te 


~ 


avoid unnecessary incisions on the face or scalp. 
5. To avoid surgical trauma to an already injured eye. 


6. To avoid serious immediate or late post-operative com- 
plications. 


SURGICAL TECHNIQUE. 


Pathological observations made in malignant exophthalmos 
show that there is increased intraorbital tension due to the 
enormous increase of fluid in the retro-orbital tissues as 
well as in the lids and conjunctiva.*****" Enlargement of the 
extraoccular muscles of from three to eight times the normal 
size with varying degrees of degeneration, fibrosis and in- 
flammation has been noted by Naffziger. 


In our method for the relief of orbital tension, the floor 
and the medial wall of the orbit are removed after the ethmoid 
air cells have been exenterated. The technique is essentially 
that described by DeLima.**® The orbital periosteum is then 
incised allowing the orbital fat to herniate into the maxillary 
sinus and into the space created by removal of the ethmoid 
cells. 


ANESTHESIA. 


Intranasal topical anesthesia consists of the use of cocaine 
to the anterior ethmoidal nerves and sphenopalatine ganglion. 
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Local anesthesia (novacaine or xylocaine) is used for the 
posterior palatine canal and the transmandibular notch ap- 
proach for blocking the maxillary division of the Vth nerve. 


The usual buccogingival incision is made, and the anterior 
wall of the maxillary sinus is opened. The anterior opening 
created in the maxilla should be particularly large at its 
superomedial angle. 





Fig. 2-A. For purposes of illustration in this cadaver the zygoma and 
the orbital rim has been removed. The black square indicates the junction 
point of the superior medial (M) and posterior (P) wall of the left 
maxillary sinus The white square indicates the point of entry into the 
ethmoid labyrinth. M.—medial wall; S.—superior wall; P.—posterior wall 


For entry into the ethmoid cells the following landmark 
is used. From the point at which the superior, posterior and 
medial walls of the maxillary sinus come together, an imag- 
inary line is drawn anteriorly along the junction of the 
superior and medial walls to the extreme point where the 
superior, medial and anterior wall join. At the midpoint 
along this line (see Figs. 2-A, 2-B) entrance into the ethmoid- 
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al cells is made with a forward biting forceps. The ethmoidal 
cells are opened until the point of junction of the superior, 
medial and posterior wall, previously noted, is reached, and 
have a transverse bony elevation, under which run the second 
division of the Vth nerve and the terminal branch of the 
internal maxillary artery, is noted. It is continuous with 
the posterior wall of the maxillary sinus and will be recog- 





Fig. 2-B. Anterior ethmoid cells have been removed I—Infraorbital 
vessel. 


nized as a hard short transverse ridge on the medial aspect 
of the posterior wall of the maxillary sinus (see Fig. 3). 


A bony ridge obstructs further exposure of the remaining 
ethmoid cells. This ridge must be removed with a chisel or 
a long handled mastoid curette until it is flush with the or- 
bital plate thus permitting complete exposure of the whole 
ethmoid labyrinth (see Fig. 4-A, 4-B). With the bony canal 
wall housing as one landmark inferiorly and the flat orbital 
wall (lamina papyracea) as another, the posterior ethmoidal 
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cells are removed as far as the anterior face of the sphenoid. 
In removing the ethmoids, constant attention should be paid 
to staying inferior and against the lamina papyracea until 
the sphenoid is reached. 


The further the head is extended the more vertical becomes 
the cribriform plate and the anterior cranial fossa, and the 





Fig. 3 Ridge of Bone (R) has been removed flush with orbital plate at 
junction of medial wall and floor of orbit posteriorly to transverse 
housing (T). 


greater the risk of perforating the cribriform plate as one 
removes the ethmoid cells posteriorly. To avoid such an acci- 
dent it is important to keep in mind constantly, first, the 
distance between the anterior nasal spine and the front face 
of the sphenoid and second, the position of the head. 


With Kerrison bone rongeurs the floor of the orbit includ- 
ing the bony canal of the infraorbital nerve is removed, as 
far as possible posteriorly, to the zygoma laterally, and to 
the orbital rim anteriorly (see Fig. 5). The orbital peri- 
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Fig. 4-A. Diagrammatic sketch showing exenteration of anterior eth- 
moidal cells 


osteum will be noted to bulge and frequently the infraorbital 
nerve to stretch, due to the orbital tension. The lamina pa- 
pyracea is next removed to the anterior face of the sphenoid 
by fracturing this plate medially with the Freer elevator (see 
Figs. 6-A, 6-B). 


Several postero-anterior incisions are made through the 
periosteum, and periorbital fat will be noted to herniate into 
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Fig. 4-B. Removal of ridge of bone against orbital plate. 


the maxillary and ethmoid sinuses. Immediate dramatic 
decompression of the eye will be noted on incising the peri- 
osteum (see Figs. 7-A, 7-B). 


A large nasoantral window is placed in the inferior meatus, 
and the buccogingival incision is closed. 
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Postoperatively little care is necessary other than one 
irrigation on the fifth day to remove any old blood that re- 
mains in the maxillary sinus. Antibiotics are usually not 
necessary. 


Case 1. V.P., 39, w.f., was first admitted to Barnes Hospital on 
August 26, 1946, with a ten months’ history of nervousness, weight loss, 
dyspnea and ankle edema. On December 8, 1945, she had had a subtotal 
thyroidectomy at the Missouri Pacific Hospital. Shortly after this the 
patient noted protrusion of her eyes and difficulty in moving her eyes, 
and progressive loss in vision. She was scheduled to have a Naffziger 


r 





Fig. 5. Floor of orbit has been removed including bony canal for 
infraorbital vein and vessels (outlined in dotted ink). 


operation; however, before surgery, the anterior chamber of the left 
eye perforated with complete loss of vision in that eye. Since nothing 
could be done for the left eye a Naffziger operation was performed on 
the right side on April 11, 1956. There was little benefit noted by the 
neurosurgeon (Dr. L. Furlow) at that time. 


She was readmitted to Barnes Hospital in August, 1946, with a marked 
degree of exophthalmos associated with marked edema of the eyelids. 
The conjunctiva was infected and edematous with small punctuate ulcers. 
Nearly complete ophthalmoplegia involving III, IV and VI nerves was 
present. The BMR was minus 19. 
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Fig. 6-A. Removal of medial wall of orbit. 


An emergency tarsorrhaphy was done by the eye service (Dr. Reeh), 
and on August 31, 1946, a lateral orbital decompression was performed 
(Dr. F. McDowell). Only slight improvement resulted. She could 
still see only two fingers at three feet following surgery. On Septem- 
ber 8, 1946, a transantral orbital decompression was done (see Figs. 
8-A, 8-B). 


There was marked immediate recession noted on the operating table. 
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Postoperatively, in order to inactivate the pituitary, she received X-ray 
therapy (1000 V through four portals, 12 treatments). She subsequently 
had her left eye removed in February, 1947. 

Her vision in April, 1947, was 20/120. A year later vision of the OD 
with glasses was 20/70 with pinhole 20/50+-3. 

Over the past eight years the patient has had occasional colds, but at 
no time was there any orbital complications, and her vision has re- 
mained unchanged. 

Case 2. G.W., 46, c.m., was admitted for the second time on Septem- 
ber 15, 1947, with a diagnosis of malignant exophthalmos, toxic diffuse 





Fig. 6-B. Ethmoid plate is removed. 


goiter, syphilitic aortitis and aortic regurgitation, and a history of poorly 
treated syphilis. The patient noted the eyes to bulge in October, 1946. 
Treatment consisted of propyluracil. There was progression of the 
exophthalmos with the development of diplopia four months before 
surgery. 


The BMR was 0. Examination revealed a soft asymetrically enlarged 
thyroid gland, a water hammer pulse, a harsh grade II systolic murmur 
at the aortic area and a diastolic blow along the left sternum. 


The eyelids remained open even in sleep. The conjunctiva was inject- 
ed and there was paralysis of upward gaze, poor convergence and 
marked bilateral lid lag. The vision was OD 30/70 and OS 20/100 
With pinhole it was OD 20/30 and OS 20/40. The exophthalmometer 
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reading with the setting at 118 mm. was OD 34 and OS 31. Irregular 
corneal opacities were present in both eyes. 


Bilateral transantral orbital decompression was done on October 10, 
1947. The infraorbital nerve was placed on a stretch when its canal 
was removed. It was noted that while the floor of the orbit was re- 
moved, some recession of the eye resulted, but greater recession occurred 
when the ethmoidal plate was removed. 


Postoperatively, there developed filamentous keratitis. At one month 
the exophthalmometer readings were OD 28 mm. and OS 25 mm., and 
six months later the readings were OD 27 mm. and OS 26 mm. In 1953 





Fig. 7-A. Incision of periosteum with knife. 


the vision was OD 20/40-2 and OS 20/40-1, and with glasses OD 20/40-1 
and OS 20/40-1. 


The patient was seen frequently in the Endocrinic Clinic, was re- 
admitted to Barnes Hospital February, 1953, and the thyrotoxicosis was 
treated with tapazole, lugols and radioactive iodine. An additional 
diagnosis of auricular fibrillation and pulmonary embolism was made. 
There has been no further progression in the exophthalmos and with 
the occasional upper respiratory infections orbital complications have 
not resulted. Some residual numbness of the cheek has been present. 


Case 3. E.T., 44, w.m., was admitted to Barnes Hospital January 27, 
1950, with a history of proptosis for one month. 


Four and a half months previous to admission the patient developed 
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Fig. 7-B. Decompression of eye 


nervousness, weakness, weight loss, palpitation, mild exophthalmos and 
a BMR of plus 8. In the past history, a partial thyroidectomy was done 
four years previously. 

Examination revealed marked proptosis, injection of the conjunctival 
vessels and poor convergence. There was failure of the eyelids to ap- 
proximate. The vision was OD 20/200 and OS 10/200. The BMR was 0. 
With the exophthalmometer setting at 104, the reading was OD 29 mm 


and OS 30 mm. 
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Fig. 8-A. Case 1 pre-operative. 


In order to compare the amount of decompression by the external 
route and the transantral method, it was decided to try both methods 
in the same patient. On January 31, 1950, an external frontal was 
done on the left with removal of the medial wall of the orbit and part 
of the floor. A transantral decompression of the eye was done on the 
right eye. 

Immediately after surgery the vision was OD 20/200 and OS 20/200; 
however, there was much more apparent recession on the right and 
considerable postoperative lid edema and chemosis of the conjuntiva 
on the left. February 7, 1950, the exophthalmometer readings were 
OD 24 mm. and OS 24 mm. at 100 mm. 


Over the past five years there has been no progression of the ex 


ophthalmos, and with the usual upper respiratory infections complica- 
tions have not occurred. 
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Fig. 8-B. Case 1 post-operative (2 years) 


Case 4. D.M., 40, w.f., with a history of progressive exophthalmos 
since 1944, first on the right followed by that on the left. The BMR 
was plus 15 in 1948. 


In 1950 there developed the first of eight corneal ulcers on the right 
) side. The thyroid gland was not particularly enlarged. The vision was 
OD 20/400 and OS 20/400, and with glasses was OD 20/25 and OS 20/15. 

The exophthalmometer reading was OD 30 mm. and OS 28 mm. 


Bilateral orbital decompression was done April 6, 1953, with effective 
relief immediately. There has been no further orbital complications of 
any sort despite three or four colds per year. 


Case 5. M.le, 63, w.f., was admitted to McMillan Hospital in March, 

1956, with a history of exophthalmos of six months’ duration. In 1928, 

' for thyrotoxicosis, she underwent a thyroidectomy with no post-operative 
complications. During this six-month period before admission she de 

veloped a corneal ulcer. A diagnosis of thyrotropic exophthalmos was 
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Fig. 10-A. Case 5 pre-operative. 


made, and the following findings were noted: OD vision 20/200 with 
corneal opacification. OS 20/50, marked edema of the lids and cornea, 
and bilateral external ophthalmoplegia. The Hertl exophthalmometer 
showed OD 22 mm. and OS 21 mm. at 96 mm. Wrydase infiltration was 
done to the anterior chamber without any benefit. 


On March 16, 1956, a right temporal orbital decompression was done 
without definite effect. On April 6, 1956, bilateral transantral orbital 
decompression was performed (see Figs. 10-A, 10-B). She had a stormy 
postoperative course requiring repeated tarsorrhaphy, inasmuch as orbital 
infection developed. Whereas immediate improvement was noted on the 
operating table, definite visual and objective recession was noted by 
May 4. An enucleation was done on the right eye because of panophthal- 
mitis and rupture of the globe. When she was last seen in December, 
1956, there was good vision in the left eye, practically no edema, and 
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Fig. 10-B. Case 5 post-operative (7 months) 


the ophthalmological service was scheduled to put an artificial eye in 
her right orbit. 


Case 6. R.D., 33, c.f., had a subtotal thyroidectomy in 1950 and 
again in 1955 for thyrotoxicosis with development of progressive ex- 
ophthalmos following the second operation. Irradiation to the pituitary 
and Wydase infiltration into the eye chamber was done with no im- 
provement. The exophthalmos seemed to progress over the next several 
months. March 25, 1956, she was admitted to the eye service, where 
marked edema of the lids was noted, with injection of the conjunctiva 
Vision was 20/20 in both eyes and the Hertl exophthalmometer showed 
OD 28 mm. and OS 29.5 mm. at 103 mm. The eyes were straight in the 
primary position. There was exophoria for distance and near of about 
4-5°. There was limitation of action of the superior rectus with diplopia 
in that field of gaze, and she was unable to close her lids. Wydase in- 











562 WALSH & OGURA: MALIGNANT EXOPHTHALMOS. 





Fig. 11-A Case 7 pre-operative 


filtration was again repeated followed by temporal orbital decompression 
without improvement. 


August 30, 1956, a bilateral transantral decompression was done without 
complications. On December 11, the Hertl exophthalmometer was OD 26 
mm. and OCS 28 mm. with a setting of 103 mm. The recession was 
slight, but the edema and the injection of the conjunctiva disappeared 
promptly, and she was able to close her eyelids. 


Case 7. C.S., 36, w.f., gave a history of progressive exophthalmos, 
diplopia and inability to close the eyes for about 17 months. Three 
months prior to the onset of the eye complaints, she had a thyroidectomy 
for thyrotoxicosis. In May, 1956, the eyes began to tear constantly. The 
conjunctiva and lids were chemotic. The venous system was engoreed. 
The vision was OD 20/20 and OS 20/20. The Hert] exophthalmometer 
reading was OD 24.5 mm. and OS 25.5 mm. with the setting at 103 mm 
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Fig. 11-B. Case 7 post-operative (2 months) 


She was started on Triiodothyromine for one month without improve 
ment. In June she developed a corneal ulcer. She had double vision 
with 18 previous degrees of hypertropia. A transantral decompression 
was performed November 9, 1956 (see Figs. 11-A, 11-B, 12-A and 12-B), 
with no post-operative complications. December 11, the Hertl exophthal 
mometer reading was OD 21 mm., and OS 21 mm., with the setting at 
103 mm. 


Case 8. L.C., 40, w.f., was admitted to the ophthalmological service 
with a history of swelling of the eye and lid for three months. Eight 
months previously, for typical symptoms of hyperthyroidism, she _ re- 
ceived 5.5 milicuries of I-131 with 76 per cent uptake on June 14th. She 
improved rapidly, but in September exophthalmos appeared suddenly 
Thyroid extract was started. Weakness of the extra occular muscles 
was soon replaced with paresis and chemosis of the lid and cornea. 
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Fig. 12-A. Pre-operative. 


When small punctate corneal ulcers appeared in December, bilateral 
tarsorrhaphy was performed. The Hertl exophthalmometer reading was 


24 mm. in both eyes set at 103 mm. December 29, 20 units of cortophin 
zinc was started. 


On admission to McMillan Hospital January 7, 1957, there was further 
corneal ulceration. The lids failed to approximate even with tarsor- 
rhaphy, and with not only loss of extra occular movement but also 
failure of the lid closing movement. January 11, 1957, bilateral trans- 
antral orbital decompression under endotracheal anesthesia with the use 
of hypotensive drugs was done. Dramatic recession was noted, and 
there was immediate recovery of the ability to close the lids. Two 
weeks after surgery the tarsorrhaphy adhesion was released. 
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Fig. 12-B. Post-operative 


DISCUSSION. 


Immediate and satisfactory recession of the eye by surgical 

i decompression of the orbital contents into the maxillary and 
ethmoid sinuses can be readily accomplished for progressive 
malignant exophthalmos. Such emergency operations have 

been performed in seven patients with varying degrees of 
exophthalmos and loss of vision. Restoration of vision has 

been prompt and cosmetic improvement has been satisfactory 

without resorting to external facial incisions and with mini- 

mum discomfort to the patient. 
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In comparing the pre- and post-operative readings obtained 
by the exophthalmometer, it is significant that the average 
reduction of 4-7 would compare with the favorable cases 
cited by Naffziger. 


In trying to evaluate the extent of removal of bony wall 
necessary to effect recession of the eye, little recession was 
noted when the floor of the orbit was removed, but it was 
somewhat more obvious when the ethmoidal wall was re- 
moved. When the periosteum was incised, however, there 
was dramatic recession. 


Decompression of the floor and the medial wall of the 
orbit for malignant exophthalmos exposes a large surface 
area of the eye immediately adjacent to the large spaces of 
the maxillary and ethmoid sinuses. In effect, it combines 
the Hirsch and Sewall methods for decompression and does 
afford immediate and lasting relief. Progression of the dis- 
ease is apparently arrested, restoration of serviceable vision, 
extraocular movement and ability to close the eyelids is ef- 
fected promptly; in addition, the cosmetic result is satis- 
factory. 


It is significant that in one instance where previously the 
roof and lateral wall of the orbit had been removed, arrest 
of the disease occurred only after the orbit was transantrally 
decompressed (Case 1). It is also noted that external ap- 
proaches to the medial wall of the eye are more immediately 
traumatic. In the end, the amount of decompression appeared 
to be the same (Case 3). The lateral orbitotomy (Kronlein) 
procedure has failed in two instances. 


The degree of orbital tension present in the severe forms 
of exophthalmos is correlated with the degree of recession 
obtained by the transantral decompression. It is not at all 
unusual of obtain 4-7° recession measured by the Hertl ex- 
ophthalmometer in these forms. On the other hand, when 
there is slight increase of orbital tension, and consequently 
little visual disturbances present (Case 6), the amount of 
measurable decompression is slight, and cosmetic improve- 
ment is not greatly improved. 
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The advantages of the transantral method seem obvious. 
There is no external incision, and the procedure is tolerated 
under local anesthesia with minimum discomfort. The criti- 
cisms that infection about the eye is likely in the otolaryn- 
gologic approach are unwarranted. The large inferior meatus 
antrum window and wide removal of the medial and inferior 
bony walls of the orbit insure against orbital complication 
due to infections. In some instances, some residual numb- 
ness of the cheek may remain. Diplopia or other muscle 
imbalance following surgery did not occur in any instance. 


CONCLUSION. 


1. Transantral decompression of the medial and inferior 
plate of the orbit in malignant exophthalmos is simple, im- 
mediately effective, lasting, affects rapid return of visual 
loss and return of the use of the extraocular muscles and 
eyelids and is cosmetically satisfactory. 


2. Infections about the orbit and diplopia do not occur fol- 
lowing decompression of the eye into the maxillary or ethmoid 
sinuses. 
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THE EFFECT OF HEARING AID USE UPON THE 
USER’S RESIDUAL HEARING.* 


RALPH F. NAUNTON, M.D., 
Chicago, Ill. 


SUMMARY. 


The pure tone thresholds of a group of partially deafened 
adults were examined after varying periods of hearing aid 
use to determine whether the hearing aids had led to a deter- 
ioration of unaided hearing. No significant change in hear- 
ing could be demonstrated. 


INTRODUCTION. 


A preliminary investigation was made in 1953 to determine 
whether hearing aid use had a deleterious effect upon the 
user’s unaided hearing. A larger scale investigation suggest- 
ed at that time was not made; therefore, the results of the 
preliminary investigation are presented here in brief because 
they well may be of some value to those concerned with the 
welfare of the deaf. 


The last 20 years have seen a rapid increase of noise pro- 
duction in many avenues of life, a change paralleled by an 
increased awareness of acoustic trauma and the urgency 
of eliminating or reducing it. 


The possibility that hearing may be damaged through 
the continued use of a hearing aid is well recognized, its 
recognition being based upon thoretical considerations and 
upon the often repeated claims of patients that their unaided 
hearing has grown worse since they started to use hearing 
aids. These claims may be the result of illusion, stemming 
from acclimatization to easier listening, but the hearing aid 
user listens to an audio amplifier, the acustic output of which 
may rise to intensities likely to damage hearing. The con- 
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ductively deafened user’s middle ear will attenuate all sounds 
entering the ear and, if the aid is providing adequate com- 
pensation, the stimulus at the cochlea is unlikely to be more 
than that at the cochlea of the normal listener under similar 
but unaided conditions. The nerve deafened user will not 
obtain the adequate hearing compensation that the conduc- 
tively deafened enjoy, and he will probably observe that the 
relatively poor compensation is not improved by increasing 
the gain of his aid. The nerve deafened will, for this reason, 
be unwilling to raise the gain of his hearing aid to such a 
level that even the occasional loud sound causes discomfort. 
The risks of damage to hearing appear to diminish when the 
problem is considered in this way, but the facts may belie 
the theory. 


The acceptability of hearing aids has increased greatly in 
the last ten years until it seems that no further striking in- 
crease can be expected for a long time to come. Attention 
is now focusing again on the problems of desirable circuit 
design rather than upon size and running costs. If there is 
evidence that a hearing aid may damage a deaf ear, then the 
inclusion of some form of output limitation may lessen the 
risks of damage; if the evidence is to the contrary then the 
inclusion of output limitation becomes of less urgent concern, 
to be decided by other considerations. 


The advent of the Government, or Medresco hearing aid, in 
England presented an excellent opportunity for studying the 
effects of hearing aid use. A large number of people ob- 
tained the Medresco aid, in most cases after pure tone thresh- 
old audiometery, and opportunities of following the course 
of these hearing aid users were afforded as they returned 
to distribution centers for supplies of batteries. 


This report concerns the progress of 120 such users. 


SELECTION OF SUBJECTS. 


The hospital records of 1480 patients, to whom Medresco 
aids had been issued, were examined and preliminary selec- 
tion criteria were applied thus: 
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1. Audiogram available showing air conduction hearing 
just before issue of the aid, and showing the presence of 
measurable hearing in each ear for at least the four test tone 
frequencies of 0.5, 1.0, 2.0 and 4.0 Ke/s. 


2. Cross-conduction hearing unlikely to be occurring, and 
masking not used in the pre-issue pure tone tests. 


3. No evidence of aural suppuration on or after date of 
issue of the aid. 

4. No aural surgery after issue of the aid. 
5. No hearing aid used before issue of Medresco. 


An additional consideration borne in mind at this stage 
was that the subjects finally included in the survey should 
consist of both young and elderly users, and should contain 
some subjects who had had their aids for a long time, and 
some who had them for only a short time. Cases appearing 
to satisfy these criteria were circularized and invited to at- 
tend for re-examination and re-test, to have their hearing 
aids checked, and to receive supplies of batteries. The pro- 
cedure followed as these users returned for review included: 

1. Clinical history (including details of the use of the 
hearing aid). 

2. Clinical examination of the ears. 

3. Pure tone threshold audiometry (4 db. steps) by both 
air and bone conduction. (A single frontally applied re- 
ceiver was used for the latter, and no masking was used in 
either air or bone conduction tests). 

4. Repair of defective hearing aids. 


The selection criteria applied earlier were then re-applied 
and were supplemented by one other, viz. insert type of re- 
ceiver used throughout, and in only one ear. 


DETAILS OF SUBJECTS AND OF HEARING AID EXPERIENCE. 
Diagnoses. 

Otosclerosis 38.3% 

Healed suppurative otitis media 
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Meniere’s Disease 





Etiology uncertain 





10.0 
9.2 





Presbycusis 


75 





Middle ear deafness plus acoustic trauma 


Acoustic trauma 





Congenital deafness 


6.7 
5.8 
4.1 





Post-meningitic deafness 





1.7 


(The preponderance of otosclerotics is off-set by the fact 
that many of them had been advised against fenestration on 


the grounds of poor cochlear reserve.) 


Age Distribution (in years). 

































































24 or less 9.5% 
25 to 36 22.4 
37 to 48 32.7 
49 to 60 28.5 
More than 60 6.9 

Period of Hearing Aid Use (in months). 

0 to 12 16.7% 
13 to 24 0.0 
25 to 36 19.2 
37 to 48 32.5 
49 to 60 25.8 
61 to 72 5.8 

Rate of Use (hours per day). 
0 to 3 20.9% 
4 to 6 19.1 
7 to 9 12.2 
10, or more 47.8 
Sum Total of Use (in hours). 

1,000 or less 19.8% 
1,001 to 5,000 13.8 
5,001 to 10,000 15.5 
10,001 to 15,000 23.3 
15,001 to 20,000 16.4 
20,001 to 25,000 6.9 
25,001 or more 4.3 
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EQUIPMENT. 


The pure tone threshold measuring equipment was not a 
commercial audiometer but a unit comprising a pure tone 
oscillator and attenuator (2 db. step) built for the Medical 
Research Council under the direction of P. B. Denes, of Uni- 
versity College, London. Standard Telephone and Cable 
receivers (Series 4026A) were used; after objective calibra- 
tion of these receivers and the other equipment, a series of 
correction figures was available permitting conversion of 
attenuator dial readings to db. hearing loss relative to the 
normal threshold of hearing for pure tones.* The threshold 
tests were made in 4 db. steps. 


RESULTS. 
Discussion of Results. 


The audiometric results obtained were examined in a num- 
ber of different ways. 


First, the statistical significance of changes in used-ear 
hearing shown by the whole group or selected portions of the 
group was examined. Second, the significance of the relation 
between a. changes in used-ear hearing, and b. changes in 
unused-ear hearing shown by the whole or selected portions 
of the group was examined. 


The former method of examination of results implies ac- 
ceptance, in part, of the accuracy of calibration of audiom- 
eters used as much as seven years before the author’s tests 
were made. The second method implies acceptance only of the 
equality of accuracy on any subject’s two ears; in other words, 
it was assumed that, if they had been present in the earlier 
tests, inaccuracies of calibration would have been repeated in 
testing each of a subject’s two ears and would cancel out if the 
relation between the hearing, in used and unused ears, was 
studied rather than the absolute figures of hearing loss in 
the used ear. Unfortunately a change in this relation, dur- 
ing a period of hearing aid use, can be interpreted as an 





*Dadson, R. S., and King, J. H.: A Determination of the Normal Thresh- 
old of Hearing and its Relation to the Standardization of Audiometers. 
(1952) Jour. Laryngol. and Otol., 6€6:366-378. 
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improvement of one ear, or as a deterioration of the other 
ear; but the demonstration of a consistent change would 
have served the purposes of this survey. 


The “selected portions of the group” to which reference is 
made in the preceding paragraph included: 


1. Subjects who had used their aids daily for more than 
three years. 


2. Subjects who had used their aids more than eight hours 
per day for more than two years. 


8. Subjects who had used their aids for more than 10,000 
hours, irrespective of rate of use. 


4. Subjects who had used their aids for more than eight 
hours per day for more than four years. 


5. Subjects with better than the average bone conduction 
hearing. 


6. Subjects with poorer than the average bone conduction 
hearing. 


Two figures representing the “hearing” of an ear, referred 
to in the preceding two paragraphs, were used in each of the 
analyses. The first was the average of losses shown at the 
six octave frequencies 0.25 through 8 Ke/s (0.25 through 
4 Ke/s for bone conduction). The second was the loss shown 
at 4 Ke/s. 


Details of Results. 


The findings of this survey are amply expressed by the 
statement that the changes in hearing observed after use of a 
hearing aid always failed to achieve significance at the 5 per 
cent level and may, therefore, be regarded as of no clinical 
significance. 


One other observation of interest remains to be reported. 
It is that, in each of the appropriate analyses carried out, 
the young and the elderly long term and high rate users 
showed a tendency towards an improvement in used-ear hear- 
ing after a period of hearing aid use, a change which always 
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failed to reach a significant level. No such tendency was to 
be found in the short time or low rate hearing aid users. 


DISCUSSION. 


It is necessary at this point to reiterate the observation 
made earlier that, in those analyses where a change in the 
relation between the hearing losses of a used and an unused 
ear occurs during a period of hearing aid use, the change 
can be interpreted as an improvement of one ear or as a 
deterioration of the other. The use, in describing the test 
results, of the all-embracing phrase “showed a tendency 
towards an improvement in used-ear hearing,” is reasonably 
justified by the observation that the tendency was consist- 
ently observed in those analyses using only absolute hearing 
loss figures while, in those same analyses, the unused ears 
showed no tendency to change. The alternative interpreta- 
tion would be that one method of analysis revealed a tendency 
for used-ear hearing to improve, while another method of 
analysis revealed a tendency for unused hearing to deterior- 
ate. 


The cases included in the final 120 were highly selected, 
both intentionally and possibly unintentionally. If there are 
subjects whose hearing truly deteriorates after using a hear- 
ing aid they may have excluded themselves from this series 
by declining the invitation to have a hearing check. On the 
other hand, one of the services open to the people invited to 
attend was that of investigation and possible solution of their 
particular hearing and hearing aid problems. It is, therefore, 
just as reasonable to suggest that the people whose hearing 
was deteriorating would be the first to accept the offer. In 
fact, many letters were received from patients who declined 
to come for tests on the grounds that they were managing 
satisfactorily with their aids, had no problems, and, therefore, 
were not justified in losing time away from their work. None 
declined the offer in writing on the grounds that the hearing 
aid was useless or a menace to residual hearing. 


It would have been of great interest to examine changes 
in discrimination following hearing aid use. Unfortunately 
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routine speech audiometry was in its infancy when many of 
these subjects first received their aids, and the early demands 
for the Medresco aid were enormous; consequently only a few 
of the series had received speech tests, a number too small 
to permit any conclusions. 
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UNIVERSITY OF ILLINOIS OTOLARYNGOLOGIC 
ASSEMBLY. 


The Department of Otolaryngology, University of Illinois 
College of Medicine, announces its Annual Assembly in Oto- 
laryngology from September 30 to October 6, 1957. The As- 
sembly will consist of an intensive series of lectures and 
panels concerning advancements in otolaryngology, and eve- 
ning sessions devoted to surgical anatomy of the head and 
neck and histopathology of the ear, nose and throat. 


Interested physicians should write direct to the Department 
of Otolaryngology, 1853 West Polk Street, Chicago 12, IIl. 

















PRACTICAL ASPECTS OF THE 
CRICOTHYROID SPACE* 


RALPH J. CAPAROSA, M.D., 
and 
ALBERT R. ZAVATSKY, M. D., 


Pittsburgh, Pa. 


Acute laryngeal obstruction requiring immediate measures 
is generally treated by endotracheal intubation or trache- 
otomy. In the hands of the experienced operator this is 
quite satisfactory; however, in certain situations the lack of 
proper instrumentarium or the inexperience of the respon- 
sible physician precludes the employment of either of these 
methods. The increasing number of civilian accidents, plus 
the threat of nuclear weapons attack, has greatly aroused 
doctors to emphasize the importance of relief of respiratory 
obstruction.’ This latter threat has demanded that person- 
nel, totally unacquainted with the usual methods of treatment, 
may be responsible for this emergency. 


The cricothyroid space is hereby recommended as an ideal 
area for performing an emergency laryngotomy (intercrico- 
thyrotomy). Intercricothyrotomy is technically simple, rela- 
tively free of serious complications, and is defined as opening 
the space between the anterior inferior border of the thyroid 
cartilage and the anterior superior border of the cricoid 
cartilage (see Figs. 1, 3-A). This region is the most acces- 
sible point of the respiratory tree inferior to the glottis. 


SURGICAL ANATOMY. 


Externally, the cricothyroid space is usually readily identi- 
fiable. It is the concavity which lies between the convex 
borders of the inferior portion of the thyroid cartilage and 
the superior border of the cricoid cartilage (see Figs. 1, 3-A, 


*From the Department of Otolaryngology, School of Medicine, University 
of Pittsburgh, Pittsburgh, Pa. 


Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication Dec. 14, 1956. 
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3-B). In searching for this area in the neck, the palpating 
finger should initially identify the thyroid prominence 
(Adam’s apple). Then proceeding caudad in the midline of 
the neck, the first depression encountered is the cricothyroid 
space. This is the area through which intercricothyrotomy 
is performed. 
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Fieure 1: Front View of Neck 


Although the larynx usually lies in the midline, one must 
be cautioned that occasionally this structure may be deviated 
(see Fig. 2). In obesity or large neck tumefactions about 
this area, it may be necessary to incise the skin and sub- 
cutaneous tissue before being able to identify accurately 
this space. In any event, it is imperative that this region be 
identified prior to any surgical manipulation. 
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Ficure 2 : Fronr View or Neck Swowive LARYNX 


The cricothyroid space is roughly a trapezoid with a cross- 
sectional area of approximately 2.9 square cm., and is ade- 
quate for performing an intercricothyrotomy. In order to 
further delineate this area, 51 adult larynges were examined, 
and the following measurements, as specified, were recorded 
(see Figs. 3-A, 3-B, 4): 


1. The contiguous distance between the anterior inferior 
border of the thyroid cartilage and the anterior superior bor- 
der of the cricoid cartilage, represented as “A”, ranged from 
0.5 cm. to 1.2 cm., with the average being 0.9 cm. 

2. The workable width of the cricothyroid space, repre- 


sented by “B”’, varied from 2.7 cm. to 3.2 cm., with the mean 
being 3 cm. 
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3. The minimal workable vertical distance measured at 
the lateral aspects of the cricothyroid space, represented by 
“C”, varied from 0.2 cm. to 0.6 cm., with the average being 
0.5 cm. 


4. The distance between the true cords and the mid- 
horizontal plane of the cricothyroid space, represented by “D”, 
averaged 1.3 cm. 


5. The vertical distance of the cricoid arch was 0.7 cm., 
while the posterior plate measured 2.5 cm. vertically. 
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FIGURE 38: CRICO- THYROID SPACE 


In performing an intercricothyrotomy, the structures en- 
countered from without inward are: The skin, subcutaneous 
tissue, cervical fascia, medial aspects of the cricothyroid 
muscles, median cricothyroid ligament, medial portion of the 
lateral cricothyroid ligaments, and the endolaryngeal mucosa 
(see Figs. 5-A, B). The only major blood vessel is the crico- 
thyroid artery. The veins are usually small, and there are 
no nerves of importance in this vicinity. 


INDICATIONS. 


Intercricothyrotomy is indicated only in those instances of 
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laryngeal obstruction in which an absolute emergency exists, 
or when a delay would result in a fatality. Where the equip- 
ment is available and the experience of the operator permits, 
bronchoscopy, endotracheal intubation, or classical trache- 
otomy are the procedures of choice; however, these measures 
are not without significant danger. Endotracheal intubation, 
whether using an endotracheal tube or a bronchoscope, re- 
quires definite skill. This is particularly manifested in at- 
tempting intubation in a patient with a pathologically ob- 
structed larynx who has already suffered considerable vital 
respiratory depression. A single unsuccessful manipulation 
here may increase the obstruction, and a critical situation 
may be altered to a hopeless catastrophe. 
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Classical tracheotomy, when performed under the proper 
circumstances, may be a safe procedure; but when faced 
with the urgency of impending asphyxia, the relative in- 
accessibility of the lower tracheal rings, and the anatomical 
vascular barriers of the region, a genuine surgical challenge 
is presented. 
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TECHNIQUE. 


In performing an intercricothyrotomy, any sharp instru- 
ment can be used when necessary. Where available, a surgi- 
cal scalpel is most satisfactory, and was employed in the two 
case reports which follow. Allbritten* has suggested that a 
knife can be passed transversely into the cricothyroid space, 
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Figure 58: TRANSVERSE SECTION 
THROUGH CRicoTHYROID SPACE 


and the handle of the knife or other suitable flat object; e.g., 
a screwdriver, could be turned vertically in the incision, thus- 
ly spreading the thyroid and cricoid cartilages to provide a 
gaping airway. Georgiade* relates that in extreme emergen- 
cies, the use of 14-16 gauge needle inserted into the crico- 
thyroid space may be used effectively to maintain an airway 
until a lower tracheotomy can be performed. This is of great 
value, especially if oxygen is available. 


Jacoby‘ suggests that when after respiratory obstruction, 
all commonly applied methods of providing a clear airway 
have not been successful, or unable to be accomplished, the 
percutaneous insertion of an oxygen-carrying needle into the 
tracheal lumen may prevent a respiratory death. 
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Regarding the use of such needles, care must be taken to 
avoid the inadvertent withdrawal of these airways. Perhaps 
the use of a curved needle may eliminate or reduce this pos- 
sibility; furthermore, several trocar penetrating tubes have 
been devised to complete an intercricothyrotomy. Wilson’, 
Delaney* and Caparosa’ have designed such devices to com- 





plete the procedure of intercricothyrotomy. Only the latter 
two have designed such devices to complete the procedure in 
one sweep. 


The Caparosa intercricothyrotomy tube (see Figs. 6, 7) is 
comprised of an outer flattened curved tube and a well-fitting 
handled inner-stylet, the end of which protrudes 0.8 cm. in a 
double edge cutting fashion. The cross-sectional area meas- 
ures 28 sq. mm., which is equivalent to the cross-sectional 
area of a standard No. 5 Jackson tracheotomy tube. The in- 
strument is made of stainless steel and can be autoclaved. 
Unlike the Caparosa trocar tube, which can perform the in- 
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tercricothyrotomy in one sweep, Wilson’s flattened tube has 
a blunt forward end which is inserted only after an initial 
incision has been completed with some other sharp instru- 
ment. 


In performing the intercricothyrotomy, the patient is placed 
in the supine position with the head partially extended. 





Fig. 7-A. The Caparosa Trocar Tubs 


Forcible extension of the head may induce sudden apnea ; 
extension should not be carried out until all preparations for 
the actual incision have been completed. The skin overlying 
the cricothyroid space is marked with the left index finger- 
nail as the larynx is fixed between the left middle finger 
and the thumb. The left hypothenar eminence lies just in- 
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ferior to the patient’s chin while the operator is standing to 
the right of the patient. If a scalpel is to be used, a trans- 
verse incision of approximately 1.5 cm. in length is made 
over the previously marked area. This incision may be con- 
tinued bluntly or sharply through the cricothyroid membrane 
and endolaryngeal mucosa into the subglottis. If the former 





Fig. 7-B. The Caparosa Trocar Tube 


is carried out, care must be taken to avoid the establishment 
of a false passage. A sudden gush of air will assure the 
operator that the endolaryngeal space has been entered. The 
wound patency may then be maintained by using the reverse 
end of the scalpel or any other suitable instrument. 

In using the Caparosa trocar tube, the cricothyroid space 
is outlined as above. The tube is held in the right hand in 
such a manner that the palm envelops the handle, and the 
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tube extends between the index and middle fingers. The 
oxygen inlet will not be enclosed and thus not interfere with 
the free motion of the hand. The right hand is held with the 
hypothenar eminence over the manubrium while the operator 
is to the right of the patient. The instrument is then direct- 
ed into the cricothyroid space. The end of the outer tube is 
held between the thumb and index and middle fingers of the 
left hand. Pressure is then applied with the right hand in 
a gentle but firm, steady manner (see Fig. 6-B). A definite 
“give” will be felt as the tube passes through the cricothyroid 
membrane. The stylet is then immediately removed (see 
Fig. 6-C), whereupon, a sudden gush of air will assure the 
operator that the endolaryngeal space has been entered. The 
flange of the tube is then elevated toward the chin (see Fig. 
6-D), and the tube is then carefully introduced further into 
the trachea. It is secured in place, and oxygen attached if 
available (see Fig. 6-D). 


The cricothyroid area affords an adequate margin of safety. 
Care should be taken, however, to avoid trauma to the cricoid 
arch anteriorly. The broad posterior plate of the cricoid 
(some five times the vertical distance of the arch) offers a 
solid barrier of protection to the posterior structures and 
esophagus. 


A classical tracheotomy should be performed as soon as 
possible following intercricothyrotomy. Stenosis will be 
avoided if the space is permitted to close within eight to ten 
hours. Of interest, however, Wilson’ has suggested that a 
tube may remain in place for as long as 48 hours. No such 
duration has been mentioned in the American literature. 
Wilson has also recommended this route for insertion of 
endotracheal anesthesia tubes during surgical procedures in 
which the usual method of introduction is contraindicated. 
Frequently, however, transtracheal medications are instilled 
through the cricothyroid space. Familiarity with this pro- 
cedure will greatly facilitate the performance of an inter- 
cricothyrotomy in a real emergency. 


COMPLICATIONS. 


The complications, which are not greater than those of 
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tracheotomy, are relatively few and can be avoided by proper 
technique. Possible complications are: bleeding, false pas- 
sage, stenosis, emphysema and infection. Bleeding occurs 
usually as a result of injury to the cricothyroid artery or its 
branches. If the bleeding cannot be clamped immediately, 
the hemorrhage can be controlled by widening the incision 
and grasping the bleeding points laterally. This situation 
occurred in the second case reported. 


A false passage may occur if the incision is incomplete 
or made improperly. This can be avoided by completing the 
incision prior to inserting any instrument in order to main- 
tain the patent airway. If the Caparosa trocar tube is used, 
no prior incision is necessary. A sudden gush of air will 
assure the operator of proper passage. 


Laryngeal stenosis will occur if the endolaryngeal struc- 
tures are mutilated, if the cricoid cartilage is severed, or if a 
canula is allowed to remain in place for any prolonged dur- 
ation. The use of a flattened tube will also lessen the possi- 
bility of this complication. In the first case report, a No. 5 
Jackson tracheotomy canula was in place for six hours with 
no developing stenosis. Every effort, however, should be 
made to perform a classical tracheotomy as soon as possible. 


Emphysema may follow, but this may be avoided if there 
is minimal dissection of the adjacent cervical tissue, and if 
the incision, if necessary, is not tightly sutured." 


Mediastinal infection is a most serious complication. The 
protective barrier of the broad posterior cricoid plate will 
serve to prevent any penetration of the esophageal or deeper 
structures, except where excessive forcefulness has been 
utilized. 


CASE REPORTS. 


Case 1. A 22-year-old white male, comatose, was admitted to the U. 8. 
Army Hospital in Neurenberg, Germany, following an automobile ac- 
cident. A diagnosis of multiple fractured iibs, fractured femur and 


intereranial injury of undetermined extent was made. Appropriate 
orthopedic treatment was given. The patient’s condition remained un- 
changed until 2:00 A.M. of the next day, when it was observed that 


respirations suddenly became labored with cyanosis developing. At 
2:15 A.M., an immediate intercricothyrotomy was performed employing 
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a No. 15 bladed scalpel. The patency of the incision of the cricothyroid 
space was maintained by the insertion of the handle and then twisting 
it in a vertica) position. Within approximately ten minutes, a No. 5 
Jackson tracheotomy tube was then introduced into the above area 
into the trachea. Six hours later a classical tracheotomy was per 
formed at which time the cricothyrotomy incision was closed. The 
patient responded satisfactorily, and his recovery was uneventful with 
no evidence of stenosis. Chest X-rays revealed the respiratory em 
barrassment to be due to laryngo-pharyngeal emphysema, secondary to 
a ruptured bronchus. 


Case 2. A 37-year-old negress was admitted to the U. S. Army Hos 
pital, Neurenberg, Germany, for severe, generalized headaches of 36 
hours’ duration. an initial impression of encephalitis was made. Sev 
eral hours later the patient lapsed into a coma. On the second hospital 
day, the patient developed sudden dyspnea, frothing at the mouth, 
gurgling secretions and cyanosis. An intercricothyrotomy was done 
employing a No. 11 bladed scalpel, and the vertically inserted handle 
served to maintain the wound patency. Immediately the dyspnea was 
relieved. Moderate bleeding that occurred necessitated extending the 
incision laterally and ligating the bleeding vessel: A classical trache 
otomy was performed shortly thereafter, but the patient expired five 
days later. Post-mortem examination revealed tuberculosis meningitis 
and encephalitis. Endolaryngeally, there was beginning healing of the 
original incision in the cricothyroid membrane. There was no evidence 
of beginning stenosis or ulcerations noted. 


SUMMARY. 


Intercricothyrotomy is suggestea as a technically simple, 
and relatively safe procedure, by which laryngeal obstruction 
can be relieved when the classical methods of tracheotomy 
or endotracheal intubation are not feasible. The surgical 
anatomy, indications, technique, contraindications and com- 
plications are described. A cutting trocar instrument is also 
illustrated to facilitate this procedure. Two case reports are 
also presented. 
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SEVENTH INTERNATIONAL CANCER CONGRESS— 
LONDON, ENGLAND. 


The Seventh International Cancer Congress will be held 
in London, England, July 6-12, 1958, under the Presidency 
of Sir Stanford Cade. Congress headquarters will be The 
Royal Festival Hall. This Congress is sponsored by the In- 
ternational Union Against Cancer. 


There will be two main sessions of the Congress: A. Ex- 
perimental; B. Clinical and Cancer Control. Special em- 
phasis ill be placed on hormones and cancer, chemotherapy, 
carcinogenesis and cancer of the lung. 


Papers will be considered only if submitted with an 
accompanying abstract (not over 200 words) before Octo- 
ber, 1957, and if dealing with new and unpublished work. 


The registration fee for the Congress will be £10 (ten 
pounds) or $30, and the latest date for registration without 
late fee will be January 1, 1958. 


Registration forms and a preliminary program will be 
available early in 1957 on application to The Secretary 
General, Seventh International Cancer Congress, 45 Lin- 
coln’s Inn Fields, London, W. C. 2, England. 





TUMORS OF THE NASAL CAVITY.*+ 


FRANCIS L. LEDERER, M.D., 

MAURICE F. SNITMAN, M.D., 

EMANUEL E. SKOLNIK, M.D., 
and 

BURTON J. Sopororr, M.D., 


Chicago, Ill. 


Tumors of the nasal cavity are neoplasms which arise from 
those tissues which constitute it, and secondarily involve the 
neighboring structures or spaces. They may be small benign 
growths or invasive malignant tumors which present problems 
of management. Many, however, may be extensive benign 
growths or invasive malignant tumors which present problems 
both in diagnosis and management. There have been numer- 
ous reports in the otolaryngologic literature of the pathology, 
diagnosis, and treatment of tumors of the paranasal sinuses ; 
however, tumors of the nasal cavity per se have received less 
attention. Since their management initially must be adequate 
and thorough, it is our objective to focus attention upon them. 


Many of the problems with which we are concerned are 
not in themselves startlingly new. We have been observing 
an appreciable number of nasal tumors having a gross fleshy, 
papillomatous appearance, which on microscopic study have 
been considered by some to be inverting papilloma. 


Ormerod! considers most of these to be a form of cylindrical 
cell carcinoma, even though in their early stages of develop- 
ment they do not show the classical characteristics of malig- 
nancy. In 1908, Jonathan Wright* presented a paper entitled 
“Persistently Recurring Papillomata of the Nasal Chambers, 
with Some Remarks on the Differential Diagnosis of Epithe- 
lial Proliferation,” in which he described several patients 


*Read at the meeting of the Middle Section of the American Laryngolog- 
ical, Rhinological and Otological Society, Inc., Cleveland, O., Jan. 9, 1957. 

+tFrom the Department of Otolaryngology, University of Illinois College 
of Medicine, and the Illinois Eye and Ear Infirmary, Chicago. 

Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication Jan. 28, 1957. 
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exhibiting the same problems of recurrence which face us 
today. 


Carcinoma within the nasal cavity was reported as early 
as 1858* with both clinical and histologic diagnosis. Ringertz* 
in 1938 reviewed the pathology of malignant tumors arising 
in the nasal and paranasal cavities, and maxilla, with great- 
est emphasis on those arising in the paranasal sinuses. New°* 
reviewed the treatment of a large series of cases of malignant 





Fig. 1. Epithelial changes in inverting papilioma of the nasal mucosa. 


tumors of the antrum of Highmore. Ohngren’ reported the 
findings and treatment in 187 cases of malignant tumors of 
the maxillo-ethmoidal region. Willie’ reported on 220 cases 
of malignant tumors of the nose and the accessory sinuses, 
followed from 1932 to 1944, most of which involved the para- 
nasal sinuses. Schuknecht* in 1951 discussed the surgical 
management of carcinoma of the paranasal sinuses. Numer- 
ous other reports of smaller numbers of cases have focused 
attention to the special problems of diagnosis and manage- 
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ment which characterize malignancies of the paranasal 
sinuses. 


Tumors of the nasal cavity, on the other hand, in our ex- 
perience frequently present unusual problems of diagnosis 
and treatment. Signs and symptoms of tumors of the nasal 
cavity need not be reviewed in detail, except to mention that 
the outstanding presenting complaints are nasal obstruction, 
discharge, nasal bleeding and facial swelling or deformity. 





Fig. %. Fibrosarcoma of the nasal cavity showing marked cellularity 
in a high power view. 


Early, obstruction may be of a mild degree, but is unilateral 
and persistent. Bleeding, likewise, is usually unilateral, and 
may be so scant that it only streaks the mucus, or be pro- 
ductive of such massive hemorrhage that control is made 
most difficult. It is of importance to recognize that bleeding 
may be more severe in some types of benign neoplasms than 
in those which are malignant and ulcerated. 


Polypoid changes in the mucosa of the nasal cavity are a 
common occurrence in the presence of numerous forms of 
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neoplasms of that region. The formation of large polypoid 
masses may be an actual part of the histologic change of the 
tumor, or it may be associated with the increasing pressure 
within the nasal cavity. This latter development of large 
nasal polyps may mask the underlying neoplastic changes 
both grossly and on repeated histologic study, so that great 
care must be taken to evaluate the condition thoroughly in 





order that it not be considered “just nasal polyps,” thereby 
losing valuable time for successful intervention. There is a 
need in such cases for adequate biopsy. 


All tissues removed from the nose must be examined micro- 
scopically, even though they have the gross appearance of 
benign polypoid tissue. Rapid recurrence of so-called “poly- 
poid tissue,” after removal which was considered thorough, is 
in itself a warning sign that an underlying malignant tumor 
may be present. In instances where there is doubt or where 
previous biopsy or biopsies have revealed only polypoid 
change, a more adequate biopsy under hospital conditions 
may be advisable in order to obtain sufficient tissue and to 
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be in a better position to manage severe hemorrhage which 
may ensue. Experience indicates that biopsy in the office 
may prove inadequate because of the superficial bits of tis- 
sue which result from the concern for the possibility of severe 
bleeding, or technical difficulties in trying to snare tissue 
from a mass which is too large and even too firm. Repeat- 
ed biopsies, stained smears, or aspiration biopsy may be 
necessary and should be carried out whenever suspicion of 





Fig. 4. Outline of Fergusson incision for external approach to tumors 
of the nasal cavity. 


the histological character of the tumor is not confirmed by 
the original biopsy, especially when an obstructive mass per- 
sists. It is necessary that we point out that whenever tissues 
are removed bilaterally, specimen material from each side 
should be bottled separately and labeled accordingly. 


Many growths arising in the nasal cavity are benign tu- 
mors. These include chondroma, fibroma, mixed tumors, 
angiofibroma, inverting papilloma, neurofibroma, hemangio- 
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ma, osteoma and others, which originate from the representa- 
tive tissues of that area. These may show no demonstrable 
histologic features of malignancy. 


Others are quite clearly malignant tumors which histologi- 
cally and clinically demonstrate the features of malignancy 
such as anaplasia, infiltration, and destruction, rapid and 
uncontrolled growth, variability in size, shape and staining 





Fig. 5. Malignant melanoma developing in the nasal cavity. A Huge 
deforming tumor mass involving the entire nose. B.—Showing response 
to X-ray therapy. The tumor later recurred but palliation with irradiation 
treatment was very satisfactory. 


properties of the cells, and metastases. We have observed 
various types of carcinoma in the nasal cavity, including 
squamous cell carcinoma, transitional or cylindrical cell car- 
cinoma, adenocarcinoma, melanocarcinoma, and ameloblas- 
toma. The malignant connective tissue tumors which may 
arise in this area include fibrosarcoma, chondrosarcoma, 
osteogenic sarcoma, plasmacytoma, and the lymphoblastomas. 


In addition, there are certain tumors of the nasal cavity 
which by their very location near vital areas and by their 
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progressive, expanding growth tendencies may be consid- 
ered histologically benign but clinically malignant. Among 
these are the chondromas, salivary gland tumors, and invert- 
ing papillomas. Microscopic examination of such growths 
may evidence a benign histologic pattern with some order- 
liness of growth, but the clinical course may be a progres- 





Fig. 6. X-ray view of huge malignant melanoma shown in Fig. 5. 
sively destructive one with subsequent involvement of the 
surrounding nasal bones, nasal accessory sinuses, orbit, cribri- 
form plate, and cranial cavity. It is obvious that treatment 
in such cases must be vigorous and thorough in order to 
eradicate the further extension of such a potentially expand- 
ing destructive tumor mass. 

















LEDERER, ET AL.: TUMORS OF NASAL CAVITY. 





Fig. 7. Osteoma of right nasal cavity. Huge bony mass is shown filling 
the right side of the nose. 


The diagnosis of tumors of the nasal cavities requires a 
careful evaluation of the history, thorough anterior and 
posterior rhinoscopy, multiple correctly positioned X-ray 
studies, and an adequate biopsy. The value of an X-ray as- 
sessment may be enhanced by laminagraphic studies which 
may reveal the site of origin of the neoplasm. Benign tumors 
which produce obstruction may demonstrate an opacity of 
the nasal fossa associated with accessory sinus clouding. 
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When structural displacement occurs there may be some thin- 
ning of bone and destruction by pressure necrosis. Malignant 
tumors may produce similar opacification but in addition 
there may be an obvious break in the continuity of the bone, 
often with markedly irregular destruction. Clouding in the 
sinus areas is not always to be regarded as evidence of ex- 
tension of the tumor, since obstruction of the sinus ostium 
may lead to lack of aeration or to secondary infection pro- 
ducing an increased roentgenographic density. 


Treatment of tumors of the nasal cavity varies consider- 
ably, depending upon the histological character and extent 
of the lesion. Therapy is essentially surgical, consisting of 
wide excision of the involved tissues as the chief means of 
attack. Irradiation therapy may be employed in conjunction 
with adequate surgical excision but is seldom used as the 
primary means of treatment. 


Certain small-sized and many benign tumors which are not 
deeply situated in the nasal cavity may be removed by an 
intranasal surgical approach. In such instances there may 
be sufficient space for satisfactory exposure and hemostasis 
through the anterior naris. Small papillomas on the anterior 
septum, or hemangiomas in the anterior portion of the nasal 
cavity, at times can be satisfactorily removed in this manner 
under local or general anesthesia. 


More extensive benign and malignant tumors demand more 
adequate exposure of the nasal cavity for complete removal. 
General anesthesia is preferred in such cases. Endotracheal 
anesthesia and oral intubation provide a clear airway and 
prevent aspiration of blood into the tracheobronchial pas- 
sages. Inasmuch as the surgical approach frequently is made 
through and into a very vascular bed, careful preoperative 
medical and surgical preparation is essential. Blood in suf- 
ficient quantity should be at hand for administration in the 
operating room. Many surgeons prefer preliminary external 
carotid artery ligation on the same side immediately prior 
to surgery of the nasal area. We, however, are not in agree- 
ment as to the routine employment of ligation. 


The chief objectives of major tumor surgery of the nasal 
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cavity are adequate exposure, satisfactory hemostasis, and 
thorough excision of the tumor. To accomplish these ob- 
jectives, especially in the presence of malignancy, we feel 
that an external approach is essential. Exposure of the nasal 
cavity is best obtained either by lateral rhinotomy alone or 
by the Fergusson incision combined with lateral rhinotomy. 
The Fergusson incision consists of the arms placed at right 
angles to each other. The vertical arm is directed in the 
groove between the nose and the cheek, passing around the 
ala of the nose and under the naris on the same side, and 
then is completed by passing downward to split the upper 
lip. The second arm is directed horizontally, lying beneath 
the eye and joining the vertical portion near the inner canthus. 


With the horizontal arm exposure of the region of the 
antrum, it, too, can be inspected for the presence of tumor. 
This incision was first described in 1845 by Sir William 
Fergusson for resection of the upper jaw, but it can be equal- 
ly well applied to expose the nasal cavity for resection of 
tumors which demand removal of the lateral wall of the 
nose. Priest and Kucera’ recently described the treatment 
of maxillary tumors through the Fergusson external ap- 
proach. In some patients an approach to the nasal cavity 
can be made through a lateral rhinotomy incision without 
splitting the upper lip and also avoiding the horizontal in- 
cision beneath the eye. The Moure operation, as reported 
by Portmann,*® utilizes this approach combined with bony re- 
section of the margin of the pyriform aperture. Bordley and 
Longmire™ have described a lateral rhinotomy incision for 
exploration of the nasal fossae and paranasal sinuses. We 
prefer the Fergusson incision often employed without the 
horizontal arm, after which resection of the bony margins 
of the pyriform aperture brings the entire nasal cavity into 
view. 


The extent of the surgical resection after the exposure 
has been effected is in part dependent upon the findings 
within the nasal cavity. Extensive benign tumors may de- 
mand resection of the entire lateral nasal wall, including the 
turbinates together with a portion of the nasal bones and 
ascending process of the maxilla. Malignant tumors may 
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invade surrounding structures such as the ethmoid region, 
maxillary sinus, palate and orbit. In such patients, pre- 
operative preparation must include discussion of the possi- 
bility of palatal resection with or without orbital exenteration. 
Occasionally, too, the need for sacrificing the overlying skin 
comes into consideration for future prosthesis or plastic re- 
pair. Cold knife dissection, bone gouges and biting forceps 
may be supplemented by coagulation techniques or electro- 
surgical dissection. 


Tumors of the nasal septum may likewise be approached 
by the lateral rhinotomy incision. Recently Kuhn, Devine, 
and Remine’* reported a case of multiple mixed tumors in 
which one of the tumors developed on the nasal septum and 
was resected after exposure by lateral rhinotomy. Frequent- 
ly, in the treatment of malignant tumors, palatal resection 
may be advisable in order to provide a satisfactory means of 
inspecting the operative cavity, to observe it closely over a 
long period of time for the possibility of local recurrence and 
to facilitate immediate attack on the site while still amen- 
able to treatment. 


With the use of either the lateral rhinotomy or the Fer- 
gusson incision, postoperative care is usually not difficult. 
Healing of the wound occurs rapidly and most often without 
notable complications. Sterile petrolatum gauze packs may 
be left in the operative cavity from five to seven days and 
then conveniently removed. When the palate has been re- 
sected, a soft plastic sponge may be used as a temporary 
prosthesis to permit the patient to eat more readily and to 
speak clearly. Later, a permanent prosthesis is constructed 
in the form of a dental plate with an attached superstructure 
obturator for closing the palatal defect and fitting directly 
into the operative cavity. 


Irradiation therapy is the primary treatment of choice 
in certain tumors of the nasal cavity, and is useful in con- 
junction with surgical excision in others. It is of value par- 
ticularly in the treatment of angiofibroma. Such juvenile 
fibromas often originate in the region of the sphenoid bone 
extending to the nasopharynx and nasal cavity. External 
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irradiation, radium needles, or radon seeds have been em- 
ployed, implanted directly into the tumor. Erich" reports 
that irradiation is the treatment of choice in such tumors. 
Some of these have persisted in spite of adequate irradiation. 
Untoward tissue response, to say nothing of the possible 
inhibiting effects of irradiation upon the growth and de- 
velopment of facial bones, requires consideration. There 
are certain cases of juvenile fibroma in which the tumor may 
be so extensive that attempted surgical excision is advisable. 


Intracavitary or external irradiation following surgery of 
malignant tumors provides the best combination for the care 
of such growths."* Intracavitary radium needles or radon 
seeds may be placed accurately under direct vision to obtain 
the advantages of intensive therapy during the first period 
of treatment of the tumor. 


SUMMARY AND CONCLUSIONS. 


Benign and malignant tumors of the nasal cavity may 
present special problems of diagnosis and treatment in oto- 
laryngologic practice. 


Accurate diagnosis and adequate therapy is dependent upon 
evaluation of the history, thorough rhinoscopic examination, 
competent X-ray studies, and sufficient biopsy material. If 
necessary, repeated biopsies should be carried out. 


Large masses of polypoid tissue in the nasal cavity may 
mask underlying malignant neoplastic change. 


The treatment of tumors of the nasal cavity is essentially 
surgical, although irradiation therapy may be used in com- 
bination with surgical excision. 


Adequate exposure is the most important prerequisite for 
careful, thorough removal of benign or malignant tumors. 


Though an intranasal approach is sometimes satisfactory 
in the treatment of small tumors easily exposed anteriorly, 
an external approach by way of the Fergusson incision is 
imperative for large benign growths and malignant tumors. 


The external exposure provides a wide field both of the 
nasal cavity and the surrounding structures. This is essential 
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in the treatment of malignant tumors of the nasal cavity be- 
cause accurate preoperative evaluation of their extent often 
cannot be made. 


Resection of the palate is frequently necessary to eradicate 
the tumor and to provide a satisfactory means of inspecting 
the entire operative cavity. 
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HEMIPARALYSIS OF THE LARYNX. TREATMENT 
FOR LOSS OF VOICE. 


HENRY M. GOoDYEAR, M.D., 
and 
STEPHEN P. Hoac, M.D., 


Cincinnati, Ohio. 


When paralysis of one-half of the larynx occurs, usually 
the paralyzed cord assumes a midline or a semilateral posi 
tion; however, when the lateral position is assumed the glottis 
is too wide for any approximation of the cords. Thus the 
patient is not able to speak aloud. 


Various operations have been used to correct this condition. 
The common one was to resect a wing of the thyroid carti- 
lage, or some part thereof. 


Recently I treated a young woman, age 32, who had had 
a paralysis of the left half of the larynx following cardiac 
surgery. The lesion had been present for one year, and no 
sound of voice could be made even in strenuous attempts. 


My associate, Dr. Stephen P. Hogg, suggested the use of 
cartilage, and that lead me to consider homogeneous cartilage 
which we obtained by resecting a long piece of cartilage 
from the upper border of the left thyroid wing. The strip 
was approximately 6 mm. in width and 17 mm. long. This 
was done under local anesthesia. A thyrotomy was done, 
and the left vocal cord was elevated and the cartilage in- 
serted approximately the full length of the cord. In order 
to elevate the cord even more, a few small pieces of cartilage 
taken sagitally from the median line of the left wing, thus 
further narrowing the glottis, were also placed medially over 
the implanted cartilage. The wound was closed, and the 
patient left the hospital on the third day. 


The patient was again seen 21 days later, at which time 


Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication March 9, 1957. 
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she said that she had come back to be examined prior to re- 
suming her work as a telephone operator. The voice was 
satisfactory and she was to return the following day to re- 
sume her work at a telephone exchange. 


SUM MARY. 


We have presented a procedure for transplanting cartilage 
as a practical means of restoring the voice where an extreme 
lateral position is assumed in a paralysis of one-half of the 
larynx. The superior border of a wing of the thyroid carti- 
lage was used to obtain homogeneous cartilage for use in 
elevating the vocal cord. 


556 Doctors’ Building. 





UNIVERSITY OF ILLINOIS. 


The next course in Laryngology and Bronchoesophagology 
to be given by the University of Illinois College of Medicine 
is scheduled for November 4-16, 1957, under the direction of 
Dr. Paul H. Holinger. 


Interested registrants will please write directly to the De- 
partment of Otolaryngology, University of Illinois College of 
Medicine, 1853 West Polk Street, Chicago 12, Illinois. 











DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 


President: Dr. John R. Lindsay, 950 East 59th Street, Chicago 37, Ill ... 

Vice-President: Dr. Dean M. Lierle, University Hospital, lowa City, lowa. 

Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne- 
apolis 14, Minn. 


Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 


President: Dr. LeRoy A. Schall, Boston, Mass. 

First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 
Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 

Meeting: 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 


President: Dr. Percy Ireland, Toronto, Canada. 
President-Elect: Dr. Lewis F. Morrison. 


Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: 


AMERICAN MEDICAL ASSOCIATION, 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairmau: Dr. Gordon D. Hoople, Syracuse, N. Y. 
Vice-Chairman: Dr. Kenneth L. Craft, Indianapolis, Ind. 
Secretary: Dr. Hugh A. Kuhn, Hammond, Ind. 


Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 


Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 
Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 


President: Dr. Algernon B. Reese, 73 East 7ist St., New York 21, N. Y. 


Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 


Meeting: Palmer House, Chicago, Ill, Oct. 13-19, 1957. 
AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 


President: Dr. Clarence W. Engler, 2323 Prospect Ave., Cleveland, Ohio. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel- 
phia, Pa. 


Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 21-23, 1958. 
AMERICAN BOARD OF OTOLARYNGOLOGY. 
Meeting: Palmer House, Chicago, Ill., October 6-12, 1957. 
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AMERICAN RHINOLOGIC SOCIETY. 


President: Dr. Walter E. Loch, 9 Beechdale Rd., Baltimore 10, Md. 

Secretary: Dr. Robert M. Hansen, 1735 No. Wheeler Ave., Portland, Ore. 

Annual Clinical Session: Illinois Masonic Hospital, Chicago, Ill., October, 
1957. 

Annual Meeting: Palmer House, Chicago, Ill, October, 1957. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 
President: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3, Tenn. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
m me Be 
Meeting: Palmer House, Chicago, Ill., October, 1957. 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY. 
President: Dr. Irvin J. Fine, 506 New Brunswick Ave., Perth Amboy, 
N. J. 
Secretary: Dr. William Schwartz, 224 Lexington Ave., Passaic, N. J. 
Meetings: Quarterly. 


OTOSCLEROSIS STUDY GROUP. 


President: Dr. Joseph A. Sullivan, 174 St. George St., Toronto 5, Canada. 
Secretary-Treasurer: Dr. Arthur L. Juers, 611 Brown Bldg., Louisville, 


y. 
Meeting: Palmer House, Chicago, Ill., October, 1957. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 
President: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 
Vice-President: Dr. Kenneth Hinderer, 402 Medical Arts Bldg., Pitts- 
burgh, Pa. 
Secretary: Dr. Louis Joel] Feit, 66 Park Ave., New York 16, N. Y. 
Treasurer: Dr. Arnold L. Caron, 36 Pleasant St., Worchester, Mass. 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. Jose Gros, Havana, Cuba. 

Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila- 
delphia 40, Pa., U. S. A. 

Meeting: Sixth Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 

Time and Place: Brazil, 1958. 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. Chevalier L. Jackson. 
Vice-President: Dr. John J. O’Keefe. 
Treasurer: Dr. Joseph P. Atkins. 
Secretary: Dr. Louis E. Silcox. 
Historian: Dr. Herman B. Cohen. 
Executive Committee: Dr. Harry P. Schenck, Dr.; Benjamin H. Shuster, 
Dr. William A. Lell, Dr.; William J. Hitschler. 


BALTIMORE NOSE AND THROAT SOCIETY. 
Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 


President: Dr. Stanton A. Friedberg, 122 So. Michigan Ave., Chicago 3, 


Ill. 
Vice-President: Dr. Maurice Snitman, 408 So. 5th Ave., Maywood, III. 


Secretary-Treasurer: Dr. Fletcher Austin, 700 No. Michigan Ave., Chi- 


cago 11, Ill. 
Meeting: First Monday of each Month, October through May. 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrich, Belleville, Ill. 

President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 


MISSISSIPPI VALLEY MEDICAL SOCIETY. 
President: Dr. Arthur 8S. Bristow, Princeton, Mo. 
Secretary-Treasurer: Dr. Harold Swanberg, Quincy, III. 
Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 


THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa, Florida. 
Vice-Chairman: Dr. G. E. McKenzie, 602 DuPont Building, Miami 32, Fla. 
Chairman-Elect: Dr. V. Eugene Holcombe, Medical Arts Building, 

Charleston, West Virginia. 
Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Char- 
lottesville, Virginia. 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Benjamin Sheppard, 301 Medical Arts Building, Rich- 
mond, Virginia. 

President-Elect: Dr. Emanuel U. Wallerstein, Professional Building, 
Richmond, Virginia. 

Vice-President: Dr. Calvin T. Burton, Medical Arts Building, Roanoke, 
Virginia. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Virginia. 

Meeting: Roanoke, Virginia, December 6 and 7, 1957. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. James K. Stewart, Wheeling, W. Va. 
Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 
Annual Meeting: Greenbrier, White Sulphur Springs, W. Va., May 31st 
through June Ist. 


THE LOUISIANA-MISSISSIPP| OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 
President: Dr. H. K. Rouse, 1300 27th Ave., Gulfport, Miss. 
Vice-President: Dr. A. J. McComiskey, 3420 Prytonia St., New Orleans, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting: 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradord, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 

N. C. 
Meeting: Hendersonville, N. C., Skyland Hotel, Sept. 14-18, 1957. 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. James H. Gressette, Orangeburg, S. C. 
Vice-President: Dr. Robert P. Jeanes, Easley, S. C. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, S. Car. 
Meeting: Hendersonville, N. C., Skyland Hotel, Sept. 15-18, 1957. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fila. 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. M. A. Schofman. 

Vice-President: Dr. Max M. Kulvin. 

Secretary-Treasurer: Dr. James H. Mendel, Jr., 7241 Red Road, Miami 
43, Florida. 

Meeting quarterly (March, May, October and December), on the second 
Thursday of the month, 6:30 P.M. at Seven Seas Restaurant. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Ludwig A. Michael, 3707 Gaston Ave., Dallas, Tex. 
Vice-President: Dr. Hal W. Maxwell. 
Secretary-Treasurer: Dr. Edward A. Newell, 1511 No. Beckley, Dallas 8, 
Tex. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Sol Rome. 

Secretary-Treasurer: Dr. Max E. Pohlman. 

Chairman of Ophthelmology Section: Dr. Richard Kratz. 

Secretary of Ophthalmology Section: Dr. Carrall A. McCoy. 

Chairman of Otolaryngology Section: Dr. Howard G. Gottschalk. 

Secretary of Otolaryngology Section: Dr. Robert W. Godwin. 

Place: Los Angeles County Medical Association Bldg., 1925 Wilshire 
Blvd., Los Angeles, Calif. 

Time: 6:30 P. M. last Monday of each month from September to June, 
inclusive—-Otolaryngology Section. 6:30, first Thursday of each month 
from September to June, inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 

President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 1, Washington. 

Secretary-Treasurer: Homer E. Smith, M.D., 508 East South Temple, 


Salt Lake City, Utah. 
Meeting: 


THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 
President: Capt. William C. Livingood, U.S.N. (M.C.) 
Secretary-Treasurer: Lt. Col. Sanley H. Bear, M.C., 3810th USAF Hos- 

pital, Maxwell AFB, Alabama. 
Time and place of meeting: October 15, 1957, Palmer House, Chicago, Ill. 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 

Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 
Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An- 
geles 57, Calif. 
Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 
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PUDGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. Clifton E. Benson, Bremerton, Wash. 
President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 
Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 

SOCIETE CANADIENNE D’OTOLARYNGOLOGIE. 
President: Dr. G. M. T. Hazen, 208 Canada Bidg., Saskatoon, Sask. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: Banff Springs Hotel, Banff, Canada, June 17-19, 1957. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 
President: Dr. Theodor Hunermann, Dusseldorf, Germany. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadephia 40, 
Pa., U. S.A. 
Meeting: Sixth Internationa] Congress of Bronchoesophagology, Phila- 
delphia. 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 
President: Dr. Dario. 
Secretary: 
Meeting: Lima, Peru, 1957. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 
Presidente: Dr. Reinaldo de Villers. 
Vice-Presidente: Dr. César Cabrera Calderin. 
Secretario: Dr. José Xirau. 
Tesorero: Dr. Alfredo M. Petit. 
Vocal: Dr. José Gross. 
Vocal: Dr. Pedro Hernfandez Gonzalo. 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 
President: Dr. Victor M. Noubleau, San Salavador. 
Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 84, San Salva- 
dor, El Salvador, Central America. 


SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 
President: Dr. Reinaldo de Villiers. 
Vice-President: Dr. Jorge de Cardenas. 
Secretary: Dr. Pablo Hernandez. 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA. 
Presidente: Dr. Frank Canosa Lorenzo. 
Vice-Presidente: Dr. Julio Sanguily. 
Secretario: Dr. Juan Portuondo de Castro. 
Tesorero: Dr. Luis Ortega Verdes. 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 
Vice-President: Dr. M. Gonzales Ulloa, Mexico, D. F. 
Secretary: Dr. Juan De Dios Peza, Mexico, D. F. 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 
Secretary of the Interior: Prof. Dr. Atilio Viale del Carril. 
Secretary of Exterior: Dr. Aldo G. Remorino. 
Secretary Treasury. Prof. Dr. Antonio Carrascosa. 
Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 
Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 
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BUENOS AIRES CLUB OTOLARINGOLOGICO. 
Presidente: Dr. K. Segre 
Vice-Presidente: Dr. A. P. Belou. 
Secretario: Dr. S. A. Aranz. 
Pro-Secretario: Dr. J. M. Tato. 
Tesorero: Dr. F. Games. 
Pro-Tesorero: Dr. J. A. Bello. 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 
Presidente: Dr. Alfonso Tribin P. 
Secretario: Dr. Felix E. Lozano. 
Tesorero: Dr. Mario Arenas A. 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA. 
Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 
First Vice-Presidente: Dr. Héctor Cruz, 3a Avenida Sur No. 72. 
Second Vice-Presidente: Dr. José Luis Escamilla, 5a Calle Poniente 
No. 48. 
Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No. 9-D. 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 
Secretary: Dr. Daniel Alfredo Alfaro. 
Treasurer: Dr. Antonio Pineda M. 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 
Presidente: Dr. D. Adolfo Hinojar Pons. 
Vice-Presidente: Dr. D. Jose Perez Mateos. 
Secretario General: Dr. D. Francisco Marafiés. 
Tesorero: Dr. D. Ernesto Alonso Ferrer. 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID. 
Presidente: Dr. Don Fernando Beltran Castillo. 
Secretario General: Dr. Don Alfonso Vassallo de Mumbert. 
Tesorero: Dr. Don Rafael Garcia Tapia. 


PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY. 
President: Dr. Albert Luis de Mendonca. 


Secretary: Dr. Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon. 


SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 


E DE 
BRONCO-ESOFAGOLOGIA. 

Presidente: Dr. Alberto Luis De Mendonca. 
Vice-Presidente: Dr. Jaime de Magalhaes. 
1.° Secretario: Dr. Antonio da Costa Quinta. 
2.° Secretario: Dr. Albano Coelho. 
Tesoureiro: Dr. Jose Antonio de Campos Henriques. 
Vogais: Dr. Teofilo Esquivel. 

Dr. Antonio Cancela de Amorim. 
Sede: Avenida da Liberdade, 65, 1°, Lisboa. 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA. 
Presidente: Dr. Alfredo Celis Pérez. 
Vice-Presidente: Dr. Bustamante Miranda. 
Secretario General: Dr. Jestis Miralles. 
Tesorero: Dr. M. Matheus. 
Vocales: Dr. Perez Velasquez and Dr. Wilmer Palacios. 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

Presidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Su4rez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presidente: Dr. J. Abello. 

Vice-Presidente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perellé, 319 Provenza, Barcelona. 
Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS. 
President: Dr. Heitor Nascimento. 
First Secretary: Dr. Roberto Barbosa. 
Second Secretary: Dr. Roberto Franco de Amaral. 
Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 
Editors for the Archives of the Society: Dr. Guedes de Melo Filno, 
Dr. Penido Burnier and Dr. Gabriel Porto. 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 

Havre 7—Desp. 62 
Mexico 6, D. F. 

Honorary President: Dr. Ricardo Tapia y Fernandez. 

President: Dr. M&aximo Garcia Castafieda. 

Secretary: Dr. Eduardo de la Parra. 

Treasurer: Dr. Guillermo Pérez Villasante. 

Vocal: Dr. Rafael Pacchiano. 


THE NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 
President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 
Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 
Members: Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 

President: Dr. Paulo Fernando Esteves. 

Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. Moizés Sabani. 

First Treasurer: Dr. Israel Scherman. 

Second Treasurer: Dr. Rivadfvia C. Meyer. 

Librarian: Dr. Carlos M. Carrion. 


THE SCOTTISH OTOLARYNGOLOGICAL SOCIETY. 


President: E. A. M. Connal, 1 Royal Crescent, Glasgow C. 3, Scotland. 
Secretary-Treasurer: Dr. J. F. Birrell, 14 Moray Place, Edinburgh. 
Assistant Secretary: Dr. H. D. Brown Kelly, 11 Sandyford Place, Glas- 
gow. 
NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY. 


President: Mr. G. L. Thompson, 16 Ramshill Road, Scarborough, York- 
shire. 

Vice-President: Mr. J. H. Otty, Frizley Old Hall, Frizinghall Road, 
Bradford, Yorkshire. 

Secretary and Treasurer: Mr. R. Thomas, 27 High Petergate, York, 
Yorkshire. 
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NOTICE TO CONTRIBUTORS 


THE LARYNGOSCOPE reserves the right of exclusive publication 
of all articles submitted. This does not preclude their publication 
in Transactions of various Societies. 


Manuscripts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for corrections. 


Author’s name and city should appear directly under title on 
first page; street address at end of article. 





All prints or photographs to be submitted in black and white, 
in good sharp contrast. Good halftones depend upon clear photo- 
graphs. Line drawings for zincs to be in black and white. Colored 
inks or red or blue quadrille rulings will not reproduce. 


References should be complete: author’s surname, initials, 
title of article, Journal, volume, page, month, year. 


Six illustrations will be furnished for each article without cost 
to author. Authors will please limit illustrations to six or assume 
the expense of additional illustrations. 


Proofs will be submitted to authors for corrections. If these 
are not returned, articles will be published as corrected in this 
office. 


Reprints will be furnished at the following prices: 


WITHOUT COVER 








250 500 
Copies Copies 


Four Pages $ 19.25 $ 23.00 
Eight Pages 33.50 42.75 
Twelve Pages 47.00 60.75 
Sixteen Pages 61.00 78.75 
Twenty Pages 76.00 96.25 
Twenty-four Pages 88.75 112.50 
Twenty-eight Pages 97.50 123.25 
Thirty-two Pages 115.00 139.75 











WITH COVER 





Four Pages $ 37.25 $ 46.50 
Eight Pages 51.50 66.25 
Twelve Pages 65.00 84.25 
Sixteen Pages 79.00 102.25 
Twenty Pages 94.00 119.75 
Twenty-four Pages 106.75 136.00 
Twenty-eight Pages 115.50 146.75 
Thirty-two Pages 133.00 163.25 











Express charges will be paid by consignee. 
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to 
Subscubors 


All claims for missing journals must 
be made within two months of date 
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